Surgery of Repair 



Surgery of Repair 

PRINCIPLES, PROBLEMS, PROCEDURES 


JOHN F PICK, SB, MM, MD, rics 

Clinical Assistant Professor of Snrgir) Uniursity of Illinois Medical School 
Member, The American Board of Plastic Surger) Consulting Plastic Surgeon, 
Illinois State Penitentiaries Formerly Chef Plastic Surgeon, Norihtngion 
General Hospital, Fourth Sernce Command A U S Plastic Surgeon ShnneFs 
Hospital for Crippled Children, Chicago 


1094 Illustrations, 
Including 17 Color Plates 


Volume Two 



Philadelphia London Montreal 

J. B LIPPINCOTT COMPANY 



Copyright, 1949 
By J B IippiNcoTT Company 


THIS BOOK IS fully PROTECTCO BY COPY- 
RIGHT AND, «ITH THE EXCEPTION OF BRIEF 
FXCERPTS FOR REVIEW, NO PART OF IT MAY 
BE REPRODUCED IN ANY FORM WITHOUT 
THE WRITTEN PERMISSION OF THE 
PUBLISHERS 


PRINTED IN THE UNITED STATES OF AMFRICA 





Contents 


O L U M E ONE 


Si CTioN One 
PRINCIPLHS 

I Histor\ 3 


2 

PJJ\SI0I.0CIC COSSJDERATIONS 

13 


Surgerj as Traunn 

13 


iliophjsioloj’j and 1 isi^ue 1 tansplaniauon 

16 


The Patient a Phjsiologic linii 

26 

S 

PsiCItOtOCtCAL CoNSfDERATfONS 

30 


Personahlj Types and Surgery 

3! 

4 

Scope and LiMtrATioss 

35 


Correction of Tniinntic Defects 

36 


Correction of Congenital Defects 

36 


Plastic Surgerj and Mental Hjyetic 

37 


Rehabilitation of \\ ar \\ ounded 

40 


Limitations 

43 

5 

Historv Taking 

46 

6 

Physical Examination 

SI 


General Examination 

51 


Skin Timbre 

51 


Parucular Examtnatians 

S3 

7 

Laboratort and Ticiimcal Aids 

59 

8 

Armament\ria 

65 


The Surgeon 

65 


Assistants 

67 


The Hospital 

69 


The Patient 

71 


Instruments 

71 


Pattern Material 

74 


Splinting Material 

75 

9 

Diagnosis 

77 


Plastic Diagnosis 

77 


Clinical Categories 

77 


Lesions 

78 


Defacements 

78 


Deformities 

78 





VI 


CONTENTS 


Diagnosis— {Continued) 

Plastic Diagnosis— (Cfiwtwwerf) 

Surgical Differential:! 

Tissue Voidb gQ 

Tissue Derangements gj 

Tissue Excesses gg 

Segmental Analysis gj 

10 Planning the Trlatmcnt gj 

The Surgeon gg 

The Patient g5 

The Tissues gg 

Splinting gg 

Interim Splinting gg 

Choice of Procedure gg 

Late Results jqj 

1 1 AcrrvAxroN or the Suscic/u. Plan 

Preoperalive Management jOj 

The Patient j03 

Vitamins and the Skin 104 

Cooperation with Aids j04 

Surgeons Condition 205 

Preoperative Preparation 206 

The Patient 206 

The Surgical Field 206 

Trial Splinting 207 

The Surgeon 207 

12 The Suroical Process 209 

General Considerations 209 

Surgery as Trauma 209 

Local and General Shock 209 

Surgical Toilette jjO 

Preparation of the Surgical Field 210 

Operating Room Language 2IS 

Anesthesia 218 

The Incision 227 

Categories and Types 228 

Management of Skin Edges 233 

Types of Tissue Dissection 235 

Signs of Tissue Trauma 238 

Local Tissue Shock 239 

Closure of a Surgical Wound 240 

Deep Closure 240 

Skm Closure 241 

Decorum in the Surgical Theater 248 

13 Sutures AND Suturing 252 

Sutures 152 


cox rLNl s 


vn 


Coigulum Contact Closure 154 

Technic of Suturing 157 

L\er«jon, Inver^on aniJ Ovcrcorreciion 161 

14 PoSTOPFRATtV E ^I\S\CFMENT 166 

Skm H>giene 166 

Oral Hjgicnc 166 

Dressings 167 

The Curative 1 unction of Dressings 172 

The Patient 174 

Postoperative Complicilions 174 

Dressing Complications 174 

Wouml Complications 175 

The H>gicne of Redressing 176 

Feeding 178 

Removal of Sutures ISO 

Statistics I8I 


Section Tuo 
PROBLCMS 


Original Rfpvir 

185 

Tissue U'ounds 

18S 

First Aid Surgery 

185 

Ti W(*rn«Tc‘ ui* iRiVtvm.* 

tS6 

Treatment of the Wound 

188 

Ong/nal Repair of the Wound 

190 

Original Repair of Injuries to Specific Tissues 

192 

Complex Wounds 

205 

Skin Grafts and Grafting 

215 

Free Grafts 

215 

Epidermic 

219 

Split 

220 

Full Thickness 

220 

Dermic 

220 

Homografls 

222 

Oi^anologic Considerations 

224 

Corneal 

225 

Composite 

226 

Pedicles 

226 

Tube vs Flap 

227 

The Donor Site 

231 

Methods of ^lobilization 

231 

Staging of Donor Area 

231 

Epidermic and Split Grafts 

233 

Full Thickness Graft 

234 

Dermic Graft 

236 




vm 


CONTENTS 


Skin Grafts and Grafting — {Continued) 

Methods of Mobilization— 

Pinch Graft 236 

Pedicles 238 

I lap Ratio 241 

Transfer by Delay 241 

Pin Cushion Flap (Authors) 242 

1 rench Haps (Contiguous Flaps) 246 

“Z’ Flaps 247 

Double Peduncle Flaps 248 

The Tube 249 

Tubing of Double Peduncle Flap 2S0 

Transferor Waltzing of Tube 251 

Complications 254 

Methods of I ixation of Grafts 260 

Interim Care of Grafts 263 

Indications for Various Grafts 267 

The Recipient Site 268 

Categories of Recipient Beds 269 

Preparation for Grafting 268 

Postoperative Care 270 

Free Grafts 270 

Condition o! Graft and the Clinical Triad 271 

Pedicles 273 

Deferred Skin Grafts 274 

Refrigerated Skin 275 

Tattooing of Grafts 276 

Technic (Hance) 276 

17 Grafts Other Than Skin 281 

Mucosal Grafts 281 

Fat Grafts 281 

Fascial Grafts 284 

M>o Grafts 285 

Tendon Grafts 286 

Nerve Grafts 289 

Nerve Homografts 291 

Cartilage Grafts 292 

Cartilage Homografts 296 

Bone Grafts 297 

Nature of Bone Repair 298 

Biophysiology of Bone Growth and Grafting 
Types of Bone Grafts 

Criteria of Success in Bone Grafting 209 

Arternl Grafts 209 

18 The SuRCFB\ OF Scars 214 

Nature of Scar Tissue 214 



CONTI NTS 




r\pc^ of Scars 

rii>sical Thcnpv 522 

Surgtry 523 

Indications for Removal of Scars 523 

\ncsihe«ia 323 

Don ts in the Surgorj of Scars 323 

Operative Procedures 324 

Revi&ions 324 

1 acisjons 326 

Total Excision 327 

Transections with Ingrattmg 332 

I \ci«;ion with Ingrafting 334 

Decapitation 334 

Total Excision and Immethate Reconstruction 335 

Postoperative Care 336 

19 Si LISTS VND Spuntinc 338 

TiTics of Splints 339 

Orthopedic ( Vnaiomic) 339 

Esthetic (rormaiivo) 339 

Prosthetic (I unctionaf) 339 

Kinematic (Djnamtc) 341 

Compound Splinting 341 

Splinting '\Iaicrial 342 

Conditional Splinting 344 

20 The SuiCERv OP Burns Asn TiiEtR Consequences 347 

Original Surgery 348 

Physiologic Management 348 

Biophysical Treatment of Bums 351 

The Operative Cure of Burn Wounds 360 

Late Surgery 364 

Physiologic Repletion of Patient 365 

Chemotherapy of Infections 366 

Burn Ulcerations 366 

Ambulation Therapj 368 

Reconstructive Surgery 368 

The Surgical "Management of Burn Scars 368 

Surgery of Tissue Derangements 368 

The Surgery of Tissue Void* 372 

21 Surgical Geovictrics 377 

Geometric Categories 386 

Linear Problems 386 

Multilinear Problems 392 

Three Dimensional Problems 399 

The Closure of a Circle 403 

Problems m Tissue Transportation 406 

Practical Applications of Surgical Geometries 407 



CONTENTS 


22 The Full-Face Graft 

412 

Origin of the Problem 

412 

Nature of the Problem 

413 

Types of Full Face Defects 

413 

^Methods of Full Face Grafting 

414 

23 Esthetic Surgery 

423 

Form and Function 

424 

Categories of Form 

425 

Esthetic Reconstruction 

426 

Prosthetic Reconstructions 

426 

Kinematic Reconstructions 

427 

Limitations 

428 

Plastic Surgery and Criminality 

430 

VOLUME TWO 


Section Three 

PROCEDURES 

24 Abdomen (Abdereplasty) 435 

Surgical Anatomy 437 

Parietoplasties— Perforations, Incisions, Closures, Lipectomies 438 

Visceroplasues— Scats, Adhesions, Ptoses 446 

25 Bbeasts (Mammaplasty) 451 

Anatomy and Physiology 451 

Voids— Absence, Losses, Amputations 4S3 

Derangements — Scars, Deformities, Areolar and Mammillary Defects 454 

Excesses— Hypertrophies, Multiple Breasts, and Reconstructions 457 

26 Cheeks (Meloflasty) 475 

Voids— Superficial, Deep, Perforating, Parotid Fistula 475 

Derangements— Scars, Hemangiomas Depressions, Deformities 483 

Excesses — Parotid Neoplasms, Suctorial Hypertrophies, Tumors 484 

27 Ears (Otoplasty) 485 

Voids— Microtia, Loss of Ear, Partial Losses 485 

Derangements — True Lop Ears, Cauliflower Ears, Clefts 510 

Excesses — Macrotia Congenital Rests, False Lop Ears 513 

28 The Upper Extreuii\ (BRAciuoptASTs) 518 

Voids— Absence of Extremity, or Parts Thereof, Cineplastic Surgery 519 

Derangements— Contractures, Deformities, Scars 522 

Excesses — Polymeria, Elephantiasis, Neoplasms 522 

Anatomic Subdivisions 

Shoulder— Losses, Lacerations, Scars, Tumors 522 





coNrnxis 


xi 


Axilla— Contractures, Scars, Deformities S26 

Upper Arm— Lipectomics, Derangements, Scars 528 

Elbow —Losses, Deformities, Contractures 528 

Torearm— Asailsions, Scars, Tattoos, Derangements 534 

Hind (Manuphst>)— 1 oss of Thumb, Dupujtren’s Conlncturc, Webs 536 
Disability Evaluation of the Upper Extremity 562 

29 The Lower LNTBtMiTV (Skeloplastv) 571 

Voids— Absence of Lxlrcmit> or Parts Thereof , Cineplistic Surgery 571 

Derangements— Decubilal Ulcers and Others, Contractures, Scars 571 

Excesses— Elephantiasis, Gigantisms, Warts, Tumors 571 

ittaloniic Subdivisions 

Sncro*Tliac-Trochantcric (SIT) Region— Decubitils, Lipectomies 

Scars 573 

Thigh— Deformities, Quadriceps Derangements, Scars, Lacerations S80 
Knee— Losses, Deformities Contractures 585 

Leg— Contractures, Congenital Bands, Varicose Ulcers, Dermophsties 585 
Foot— Losses of Heel or Toe, Webs, Warts, Contractures 600 

30 Facf (FACiort-Asn ) 615 

Voids— Tissue Losses, Panfacial Burns, Distortions, Absent Parts 615 

Derangements— Facial Paraljsis, Hemangiomas, Hemiairophj, Clefts 616 

Excesses— Leontiasis Ossea Salivary Glands, Pto«cs, Carcinoma 62? 

31 Gfmtais (Genitoplastv) 642 

Penis (Phnlloplastj )— Losses, Avulsions, Hj-pospadias, Fpispadias, Scars 

Macrophallus, ParaHinoma Tattoos, Elephantiasis 642 

Vagina (Vaginoplastj)- Atresns Stenoses, Lacerations, HyTiertrophies 657 

32 Head (CfiPiiALortASTv ) 662 

Cranium (Cranioplasty)— Losses, Tantalum Repairs Bone Grafts 662 

The Scalp (Galeaplastj)— Avulsions, Lacerations, Tumors 666 

Compound Cephaloplasty 670 

33 Jaws (Gnatiioplasty) 672 

Mandible (Mandibuloplasty)— Total Losses, hraclures Microgenia, Cysts, 

Prognathism, Deformities, Temporomandibular Joint, Tumors 673 

The Maxilla (Maxilloplasty)— Total Losses, Fractures Deformities, Spurs 

Foreign Bodies, Tumors 6^8 

34 Lips and Oral Cavity (Cheil Oroplasty ) 70S 

Lips (Cheiloplasty)— Losses Clefts, Lacerations Ectropion Entropion 
Sficrostoniia, 'Macrostomia, Commissures Double Lip, xtfacrocheiha, 
Tumors 70S 

Oral Cavity (Oroplas£>) — Cleft Palate, Oro Antral Fistulae, Stenosis, 

Macroglossia, Macrogingivae, Hypertrophies, Tumors 726 

35 Neck (Cervicoplasty) 739 

Voids— Losses, Avulsions, Perforations, Congenital Absence 739 

Derangements— Contractures, Scars, Tattoc^, Deformities 741 

Excesses— Ptoses “Double Chin,” Branchiogenic Cysts, Sinu<jes Tumors 742 




CONTENTS 


xn 


36 Nose (Rhinoplasty) 747 

Voids— Total and Partial Losses, Absence of Parts, \lresias 747 

Derangements— Scars, Fractures, Deviations, "Saddles,” Septum, Tattoos, 
Deformities, Alar Distortions 758 

Excesses — iMacrorhinia, Hump Nose, Rhinophymax, Exostoses, Tumors 774 

37 Orbit AND Lids (BLEPiiABorBiroPLASTr) 784 

Orbit (Orbitoplasty)— Losses of Arch and Floor, Malar Zygomatic Com- 
pound, Fractures, E>ebro\v, Naso Lacrymal Duct, Tumors 784 

Lids (Blepliaroplasty) — Total and Partial Losses, Tarsus, Eyelashes, Scars, 
Ectropion, Entropion, Blepharoptosis, Canthal Deformities, Cysts, 
Double Lids, Tumors 790 

38 Skin (Dermoplasty) 801 

Voids— Losses, Abrasions, Avulsions, Burns 801 

Derangements— Lacerations, Scars, Tattoos, Creases, Pocks, Discolorations 805 
Excesses— Hypertrophies Capillary Hemangiomas, Cysts, Hirsutism, Mela 

nomas, Nevi, Carcinomatoses 810 



MX MON IHRLE 

PROCEDURES 



fcccecfef«f€fcffccf^cfffff cceeffeffccfcfffceffcfffffrffffffffcffff 


24 

Abdomen (Abdereplasty) 


I hbUc siir^^trj of the ilKlomen nn> !)C 
(hvulwl into two cntcj,oric^ parictoplastics 
and iisccroplastics The former hts to do 
with the reconstruction of the 'ilKjotnimI 
wall wherots the litter dciU wuh such re 
construcli\e procedures as ipplj to the 
ilxlomiml organs and their appendves 
\ tsceroplaslies mij be subdi\i(lc<l mtojfar 
troptaslies firpatopfajtics nephroplastics 
f«tcro^/flitic5 etc Pineloplislics miy lie 
subdivided into nthctie prosthetic ind 
lincniatic Fsthetic pirietoplasties con»ti 
lute for the most pirt comlitions nnrked 
by supcrficnl scars of the lUlominil will 
tissue excisions ind defacements due to tii 
toos pigmenlilions fatty aprons ind con 
genual afdiciions of the skin and subcuii 
neous tissue The prosthetic pirietophsiies 
concern themselves with conditions marketl 
by tissue void> such as unusuilfy hrge 
hernias (postopentivc or congenitil) and 
extensive healed gunshot wounds The 
kinematic pineloplislics concern them 
selves H;lh conditions of tissue derange 
ment often in combination with voids 
where direct musculofascial reconstruction 
is possible and hence over all functional 
restitution of the abdominal wall attainable 
This IS predicated on no nerve injury 
As has been indicated in the chapter 
Surgical Geometries there maj be i 
direct relitionship between the nature and 
the extent of a surgical incision and the 
resultant postoperative abdominal defect 
Such defects when they occur are often 
the result of the erroneous assumption that 
the closure of an incision is but a simple 
mechanical inversion of the making of the 
incision 

43S 


The itdl prominent percentage of post 
operative tissue derangements scars and 
hernias which follow conventional types of 
aWomiml incisions are but witness and 
proof of the fact tint some interrelationship 
exists lictween (he making of the conven 
fionil forms of abdominal incisions and 
ihcir closure The st indard abdominal inci 
Mon IS based upon ease of physical access 
to intn aUlommal pathology This is fre 
qiiontly coniriry to anatomic and physi 
olopic comhtions inherent m the abtlominal 
wail It is one of the three major reasons 
for the relative frequency of postoperative 
hernns the oiber two being lack of proper 
splinting (viz suturing ) and infection 
The more physiologic abdominal inci 
sions which guarantee assurance against 
the pulling of suturte and the disruption of 
the wound is one of the cardinal necessities 
of modern surgery Sutures hold best where 
they pull acro-is tissue fibers This can only 
be accomplished by planning the incision 
xo tbit It runs pirsiie) with the tissue fibers 
Insofar as this applies to the skin of the 
alKlomen it involves knowledge of I anger s 
lines of tension (Fig 211) 

One of the greatest objections to the 
transverse abdominal incisions has been the 
argument that they necessitate cutting 
across the abdominal muscles when as a 
matter of fact this only involves one ab 
dominal muscle and that is the rectus In 
the resuturing of a cut the muscle sutures 
hold poorly pull out easily and result in 
muscle diastasis Coincidentally little or no 
attention is given the fact that most vertical 
abdominal incisions though sparing the 
rectae physically invalidate them physio 
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ABDOMFN (ABPERFPLASTY) 



Fig 211 Aliocalion oi physioli^ abdominal incjsions Note that 
the only abdominal muscle actually cut by a hociaontal incision is the 
rectus The ultimate physiologic equitability 0 / transverse abdominal 
incisions lies in consersation of llw fascial investments of the abdo 
men, especially the endo abdominal fasaa, and the maximum con 
servation of muscle jnnmation 


the accurate resutunng of abdominal mus lion with the knees somewhat flexed (Fig 
cles IS not as important as meticulous 212) 

repair of the intcstmg fascias The ap Some guidance to the proper planning of 
proximation of the muscle edges is quite abdoromal incisions the a\oidance of post 
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opentne herntation and the ?)est methodb 
of repair nn> be gleaned from a re\jew of 
the amtomy of the alxlomiml ^^all 

SURGIC.\L AXATOMV 
At the outset jt must be recalJerl tbit anj 
incision which cuts across the nerNC supply 


I or purposes of anatomic rev icw ami sur- 
gical approach, the abdomen mij be (b 
MdctI into two parts the upper and the 
lower, the umbilicus acting as the approxi 
mate jKiint of division between the two 
The upper ilxlominal wall is tense firm and 
strong due to the costal attachments of the 




Flo 212 (Top) Transverse severance ot rectus muscles Broken 
line indicates contemplated incision in endo abdominal fascia 
(Bottom) From left to right closure of endo abdominal fascia su 
turing of posterior rectus sheath, and closure of anterior rectus 
sheath Note that no sutures are used for direct muscle approxi 
mation Adequate reconstruction of the fascial investments is sufficient 
to guarantee proper healing of rectus muscles 


of a muscle, even though the muscle heals, 
results in paralysis, lack of function and 
eventual diastasis Any incision which cuts 
across the mam blood supply of a muscle 
results m delayed or absent healing with 
necrosis and retraction and so establishes a 
kinematic tissue void which may ultimately 
lead to postoperative herniation 


muscles and the fascia and their lateral pull 
IS the result of the distribution of the fascial 
fibers This is one of the mam reasons why 
\ertical incisions in the upper abdomen are 
always difficult to close When such closures 
open spontaneously after operation it will 
usually be found that the resultant defect 
runs in a horizontal direction This is 
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strictly apropos the normal lines of tension 
m the fascias of the upper abdomen 

The at’greijate of the lines of pul! and the 
tension in the lower abdomen are for the 
most part m a more or less oblique direc 
tion Due to the lack of the prominent linea 
transversae in the lower abdomen as con 
trasted with the upper, the linea alba is 
much weaker The rectus muscles, not hav 
ing the support of the transverse fibrous 
intersections are more prone to bulge and 
separate after injury Not until one reaches 
the lowermost portion of the abdomen do 
the rectus muscles and their investments 
again find additional support This support 
is contributed by the pyramidalis muscles 
and their fibrous fusion with the linea 
alba on the one hand and the reflections 
of the inguinal ligaments on Che other 
(Fig 211) 

Hence the making of an abdominal in 
cision and its repair should follow these 
established anatomic inherencies of the ab 
dominal wall The foregoing may be sum 
marized by saying that given a restricted 
portion of the abdominal wall applying an 
incision contrary to the lines of tension of 
its components and closing such an incision 
by simple direct approximation one can 
easilj visualize the tissue results ivhich 
will ensue in the course of healing and 
the postoperative complications which may 
result when the intra abdominal contents 
are thrown against the repair m the up 
right position These problems become 
doubly important in view of the contempo 
rary tendency toward early ambulation of 
the patients Since any incision mu«t needs 
be a mechanical cellular injury to tissues it 
should at one and the same time avoid gross 
anatomic insult to the part If an incision or 
injury contrary to the structural integrity 
of the part cannot be avoided the only 
solution to the problem lies in the proper 
reconstructive closure of the abdominal 
wall even though this may necessitate 
more than simple mechanical approxima 


tion of the tissues This reiterates the im 
portance of the principle laid down in a 
former chapter, namely, that the closure of 
an incision is not necessarily a simple re 
vecsal of the mode of its creation In fact, 
the incision itself may be the primary rea 
son for the necessity of a reconstructive 
closure of the abdomen 
The ideal abdominal incision is not al 
ways possible of application and frequently 
It IS impractical for mechanical operative 
reasons In fact some part or level of almost 
my extensive incision is contrary to the 
anatomic peculiarities of a part This phase 
of the incision should receive special atten 
tion in the ultimate closure This quahta 
live discernment in the closure of incisions 
and the specific repair of its gross anatomic 
dissolutions rather than the over all physi 
cal apposition of the divided tissues en 
masse is what determines adequate repair 

PARIETOPLASTIES 

Voips 

Total voids of the abdominal panetes 
may be congenital or traumatic Both are 
usually inconsistent with life The former 
because of other associated conditions such 
as a craniorachischisjs and the latter be 
cause of acute blood loss shock and exten 
sive mlra abdominal injuries 
Partial voids of the abdominal wall may 
be subdivided into superficial deep and 
perforating 

They are made up of conditions attended 
by tissue loss or lack consequent upon ex 
tensive fibrosis in connection with old her 
nias exasions of parts of the abdominal 
wall in connection with the extirpation of 
adherent intra abdominal malignancies ex 
tensive gunshot wounds, neoplasms of the 
peritoneum or fascias and muscles of the 
abdominal wall proper (Fig 2X2) The 
basis of repair in all such conditions rests 
on the fact that no ti^ue is present in the 
void , hence it must be brought in in accord 
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ance A\i(h the principles of tissue shifting 
transportation or grafting 

Methods of Reconstruction 

Superficial Voids Tissue souls invols 
ing the outermost cosenng of the abdominal 
ssall are seldom a problem The sVin and 
subcutaneous tissue of the abdomen are 
normaU> present m adequate amounts ha\e 
a high degree of elasticitj and are easilj 
transposed in large amounts \\ilhoui the 
fear of subsequent functional interference 
or formatue distortion 

Fortunatelj for the abdominal surgeon 
the skin losses most amenable to easy re 
pair are such as occur in the abdominal 
midlme These reconstructions are for the 
most part linear m nature (Sec Chap 
Surgical Geometries ) This is more true 
and more easy of accomplishment in the 
lower abdomen than the upper abdomen 
The reconstruction can usually bo accom 
plished by the designing of so-callcd sliding 
flaps Some of the more simple methods 
based upon the principles of surgical geo 
metrics are shown in the attendant illustra 
tions (Fig 213) 

Extensive skin and subcutaneous losses 
m the upper abdomen are not quite as easily 
repaired as those of the lower abdomen In 
fact it IS not unusual to ha\e to borrow tis 
sues from the lower abdomen or the flanks 
to avoid undue tension in the closure of 
upper abdofniftal rounds To a certain ex 
tent this can be avoided by resorting to the 
authors method of closure of circular de 
fects because a large percentage of upper 
abdominal voids is of a circular or near 
circular nature and because the skm of the 
abdomen is unusually elastic The applies 
tion of the aforementioned method is par 
ticularly adaptable to such abdominal de 
fects (Fig 214) 

Deep voids are comprised by that cate 
gory of cases where there is absence of any 
or all of the tissues lying between the pen 
toneum and the subcutaneous fat Foremost 
among these m the maintenance of the 


integrity of the abdomiml will is the 
transversalis or endo abdominal fascia This 
layer of tissue is probably the most impor 
tint m preventing the so called peritoneal 
bulge particularly m the inguinal region 
It IS also the most difficult to reconstruct 
beciti«e It IS thin and has such limited 
elasticity If the abdomiml defect involving 
this layer of tissue is small enough it may 
be closet! directly and its closure maintamcd 
by postoperative relaxation of the alxlomi 
nal wall through flexion \\ here the opening 
IS large it may become insurmountable 
through closure by direct approximation 
I Of such cases Vlad can recommends <pbt 
ting of the fibrous ring of the defect 
thereby creating a potential anterior and 
posterior rectus layer The portion of the 
defect containing rectus mu«cJe is then 
sutured into the wetige created by the «plit 
Such a procedure has its limitations if not 
from the physical standpoint of direct ap 
protinntion at least from the physiologic 
standpoint that the repair is based upon the 
use of fibrous tissue always present in the 
circumference of the defect Theoretically 
this should be excised Excision of course 
makes the void more extensive This im 
me<liatcl> places it in the class of voids 
impossible of closure by any local means 
The latter constitutes one of the great 
problems in reconstructive surgery For a 
time it has been the practice to dose 
these openings by fascia taken from the 
thigh or by a dermic graft mobilized from 
some other part of the body These are not 
always satisfactory repairs because unless 
all of the scar tissue comprising the void is 
exa^ed the free graft whether it be fascia 
or dermis is placed into a physiologically 
unsatisfactory bed This eventually leads to 
disruption of the fascial graft or a necrosis 
and dissolution of the dermic graft with 
recurrence of the abdominal herniation In 
older patients suffering with hernias an 
additional physiologic factor mimical toade 
quate healing is the age of the patient 
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abdomen (ABDEREPLASTY) 




Fig 213 Basic methods of skin closure of abdom nal defects by si d ng Haps Stippled 
areas indicate extent of undermining Note triangular excisions of sk n and subcutaneous 
tissue at the extremities of horizontal incisions This is to avo d prom nent nippl ng 


R W McNealy states Thus one is frc 
quently taking old fascia from an old thigh 
and putting it into an old hole m an old 
man * Although this does not hold true in 

* McNealy R W and Glassman J A 
plates used m repa r of Jarge hernias II no s Med J 
90 1 0 173 1946 


young patients whose circulation is still 
adequate the element of fibrous tissue 
about the defect leads to the same conse 
quences because a fibrous hole is physio 
logically an old hole which cannot keep 
pace with the metabolic needs of young 
grafts any more than an old man can keep 
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Fig. 214. A method of closure of arched and circular defects as applied to the abdomen 
(See Chap 21, “Geometries ’’) 


up with a youngster The fibrous ring of 
such a defect should be excised if the em- 
ployment of fascial or dermic free grafts is 
to bear consistent results. 

Because of the importance of the circu- 
latory element in the reconstruction of large 
abdominal defects, it is far belter to mobi- 
lize the remains of the anterior rectus sheath 
in the form of flaps and superimpose one 


la>er upon the other over the defect and 
then use extraneous fascia or a dermic graft 
to replace the transposed anterior rectus 
fascia (Fig 215). WTiere this is not feasible 
or possible, R. \V MeXealy recommends 
the use of vitallium plates of varying sizes 
and shapes which are sutured into the defect 
after closure of the peritoneum and "what- 
ever approximation of the endo abdominal 
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fascia IS possible (Fig 215) Such prosthetic 
repair of the abdominal wall, employing 
inert extraneous matter, makes its sporadic 
appearance every few years Mad ellander 
of Nonva> recommends the use of metal 
wire netting This type of repair began with 


inelasticity and tendency to break or frac 
tore postoperatively Many other authors 
have employed one or another type of wire 
netting in the repair of large abdominal 
voids, among them Kirschner, StacUoff, 
Usadel and Nordmann 




Fig 215 Methods of repair of abdominal midline defects by 
rotation flaps of rectus fascia and complementary reconstruction by 
dermic graft Stippled areas indicate region of dermic graft 


Goepel in 1928 He used so called ring 
netting which consisted of a wire mesh com 
posed of larger rings connected to each 
other within the larger rings were smaller 
rings connected among themselves This 
type of contrivance avoids one cardinal ob 
jection to ordinary wire netting, that is, its 


On the basis of time proven surgical 
pnnaples and extensive experiences with 
metals in World War II, it would seem that 
these tempting practices might better be 
superseded by more extended knowledge of 
plastic procedures by the general surgeon 
Such interim pseudophysiologic procedures 
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mvanablj precede t search for and final 
solution of these problems b> methods more 
ph>siologic 

As ^\as slate<l m a prcMOUs chapter there 
IS no substitute for In mg tts«uc Even poor 
living tissue in anj large number of cases, 
w ill usuallj prov e to be better than the best 
foreign material One of the wajs of avoid 
mg or obviating the u c of foreign material 
IS to import tissue from distant donor sites 


sues collateral to the abdominal wall which 
in the form of tubed pcthcles can gradiiallv 
be migratwl mlo the defect thus reducm„ 
all the hazards of a one stage repair 
I or an adc<juaie reconstniction of a large 
upper al«Iommal void two thoraco abdom 
inal tubed pedicles art advned One of 
these is formeil on each side of the abdomen 
(Ii„ 216) These are then waltzed into the 
near vicmitj of the ilefcct and one is u cd 



Fic 216 (Left) Eatensne abdominal defect due to gunshot wound which resulted 
in herniation of abdominal contents The latter were coverctl b> «plit graft which was 
sutured to the periphery of the defeci Results as shown one jear after injury with plan 
of total reconstruction based on collateral abdominal tubes indicatetl (Right) Complete 
migration of left tube with right tube ready to be transposed into midline parallel with 
Its mate See text for final repair of abdominal defect I renounced herniation clue to 
gaseous distention of bowel 


to the abdominal defect not as a free graft 
but in the form of pedicled tissue whose 
circulation is interfered with to a minimum 
and whose vitality and integrity are there 
fore maintained to a higher degree Such 
tissue importations are frequently unavoid 
able m extensive voids of the upper ab 
dommal wall To avoid extensive dissection 
of the abdominal wall gross bleeding dur 
mg the operation overambitious debride 
ment of the defect and the shock of the 
operation recourse may be had to the tis 


as a sultotilule for the endo abdominal fas 
aa after removing its epithelial covering 
whereas the other may be used as the outer 
covrenng of the abdominal wall The former 
IS apposed against the split graft covering 
the viscera via Us skin side The simplest 
way in which to accomplish this is to cau 
tenze the outer surface of the split graft 
with standard tincture of iodine or wipe it 
with full strength carbolic acid either one 
of which must then be neutralized immedi 
ately by alcohol Due to removal of the 
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epithelium the tubal tissue becomes ad 
herent to the peritoneal substitute (the free 
skin graft) and because of its fatty content 
lends thickness to the abdominal wall The 
second lube after being migrated to the 
defect IS opened and superimposed upon 
the first fatty layer to fatty lajer and the 
skm is sutured to the abdominal skin itself 
Coincident with the implantation of the sec 
ond tube a certain amount of fascial trans 
position is usually possible which only adds 
to the strength of the reconstruction Such 
tubes do not weaken the abdominal wall 
Perforating Voids Perforating muds of 
the abdominal wall resulting in gross evis 
ceration seldom come for reconstruction be 
cause of the attendant mortality As a rule 
such cases are the result of war injuries 
Vhere it is possible to conserve the life of 
a patient the protruding abdominal con 
tents become adherent to the opening and 
may be covered by a thin split graft pro 
tem The abdominal wall is then splinted as 
best possible to prevent immediate eventra 
tion and scarring is allowed to take place 
This converts a perforating into a deep 
void When the patient becomes ambulatory 
the case may be handled m the same man 
ner as applies to deep voids of the abdomi 
nal wall Only in these cases there being no 
viable peritoneum to which the de epithe 
lialized and inverted tube can become ad 
herent it is necessary to produce a raw 
surface on the split graft substituting for 
the peritoneum by phenol alcohol swab 
three or four dajs preoperatively so that 
the inverted tube may become adherent 
to It The cauterization of the exposed split 
skm graft IS only necessary where it is not 
completely co\ered by granulation tissue 
This IS usually the case m very extensive 
losses of the panetes The granulation tis 
sue will proceed centnpetally to a certain 
distance for a time and then stop leaving 
the center of the graft with its epithelial 
covering exposed The epithelium m these 
cases should be epilated by chemical cau 
terization The tubal tissues will then ad 


here to it thus avoiding a dead space in 
the region of the repair 

Derangcments 

Derangements of the abdominal panetes 
are usually segmental and include tissue 
distortions displacements and misplace 
ments AH such aberrations may be sub 
divided for surgical purposes into super 
ficial and deep derangements 

Superhcial derangements of the ab 
dominal wall involve the skin and the sub 
cutaneous tissue exclusively and are /or the 
most part made up of scars These should 
be excised in accordance with the principles 
laid down m Chapter 18 Surgery of Scars 
and such special circumstances as apply to 
the abdominal skm particularly Closures of 
superficial abdominal derangements are 
rarely difficult because of the elasticity of 
the skm and the only caution to be exer 
cised IS the avoidance of postoperative sur 
gical deformity which may result from 
ill advised or poorly planned flaps and su 
luring When this results it is due to the 
fact that the flaps mobibied to cover the 
surgical defect are not created in accord 
ance with established principles of plastic 
surgery In general if such flaps run hori 
zontally across the abdomen they almost 
invariably answer not only the needs of 
repair but the prerequisites of good plastic 
reconstruction 

Deep tissue derangements of the ab 
dominal wall are almost exclusively at 
tended by congenital hernias These are not 
true \oids from the standpoint of recon 
struction Although a communication with 
the abdominal contents may exist there is 
usually an adequate amount of tissue pres 
ent which if properly mobilized will suffice 
to cover the defect It is only after years of 
trauma to the hernial opening that the tis 
sues become so thinned fibrosed avascular 
and retracted that a true tissue void exists 
Originally such hernias are comparable with 
harelips and other such congenital condi 
UOns where adequate tissue is almost in 
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\arnbly present for a satrshctory tecon 
struction This only fortifies the ncll known 
postulate m siirf,er> lint all congenital 
hernias should be rcpairerl as eirlj m life 
as possible Dehv only means the transh 
tion of a conRcnilal tissue derangement into 
a ti sue void and makes the reconstruction 
of the defect a much more difticull problem 

LXCESStS 

Tissue excesses of the nlxlominal paricics 
may be true or faUe The true cxcc<'Scs are 
conditions marked by a supcrabunilancc of 
the tissues normally constituting the ab 
dominal wall The false excesses are those 
due to the presence of neoplasms hernias 
abscesses aneurysms etc 

These must be accurately differentiated 
because the methods of reconstruction \ar> 
with the contrasting surgical pathology 
present Where an abdominal excess is due 
to the presence of a large tumor the cx 
cision of the tumor actually creates a tissue 
Noul which must be reconstructed according 
to methods cited under that heading Tissue 
excesses which are essentially metabolic or 
congenital are usually marked by a super 
lluous amount of subcutaneous fat and skin 
and therefore resoUe them'cUes into oper 
atne excisions and closures {hpectomies) 

The reconstruction of metabolic or con 
genital tissue excesses of the abdominal wall 
fall under the heading of the so called 
hpectomies 

Abdominal Lipectomy An abdominal 
lipectomy is usually a serious radical proce 
dure because extremely fat patients are not 
the best of operative risks Their blood 
pressures may be too high or too loss the 
cardiac muscle and liver suffer from fatty 
infiltration the kidneys may ha\e a lowered 
secretory capacity and aeration is often re 
duced due to relative deformities of the 
thoracic cage with the additional embar 
rassment of heavy breasts 

Lipectomy should be a preoperalixely 
vrell planned and thought out procedure 
The amount of excision of tissue should be 


marked beforehand with the patient in a 
standing as well as a reclining position If 
the superfluous htty tissue iiuoKes only 
the lower alxlomcn n transxeree abdominal 
excision IS usually satisfactory One precau 
tton is always necessary m (!oin„ lipce 
fomies and that is not to traumatize the 
fatty tissue unduly In fact as has been 
indicated in a prcMous chapter it is always 
good policx to handle fatty tissue with 
greater caution than is usually accorded 
other liiisues This avoids extensive post 
operative fatty liquefaction and necrosis as 
well as fibrosis which latter only leads to 
unwelcome formative derangements of the 
abdominal wall long after operation 

\fter making the skin incision the fat 
should be separated down to the rectus 
sheaths by cautious cleavage dissection 
When the fascial plane is reached as a rule 
the fat may be stripped back by gauze 
covered digital dissection to the desired ex 
tent \ficr amputation of the outlined block 
of tissue the most important detail m dos* 
ure of the wound is never to suture the re 
matning redundant abdominal fat to the 
onUctlymg fascia \\ hen this error is com 
nutted a fibrous adhesion occurs across the 
alxJomcn fat will roll over it in the upriohl 
position producing a surgical apron of 
vary ing degree 

W here the superfluous amount of abdomi 
nal fatty tissue involves both the lower and 
the upper abdomen a vertical or Babcock 
excision may be done In such instances pro- 
visions must be made against the sacrifice 
of the umbilicus This is particularly im 
portant in women for esthetic reasons 
Where a vertical incision is used in an ab 
dominal lipectomy a V shaped excision on 
a level with the umbilicus is advisable in 
the bps of the incision to avoid unusual 
vertical extent of the incision and pucker 
mg of the skin about the umbilical region 
(Fig 217) 

Other precautions as indicated in a pre 
vious chapter in excising fatty tissue — this 
applies particularly to extensive abdomi 
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Fig 217 Types of ewisions m abdominal Iipectomy {Left and center) Approach in 
lower or subtotal abdominal Iipectomy (Right) Secondary approach m total abdominal 
Iipectomy Note conser\ation of umbilicus In cases not loo extreme the two excisions 
may be combined 


nal lipectomies — are complete hemostasis, 
atraumatic performance and postoperative 
drainage This drainage may bo continued 
for two or three days after operation to 
make certain that no late tissue necrosis or 
hematomas occur After the sutures are re 
moved from the abdominal skin the patient 
should wear a supporting binder for a mini 
mum of two months 

VISCEROPLASTIES 
Intra abdominal visceroplasties are an ex 
tensive field hardly explored The principles 
of plastic surgery apply here as they do 
elsewhere but because of the special con 
ditions prevailing in the abdominal cavity, 
particularly in connection with the physio 
logic mechanics of the organs and their re 
lation to one another, this becomes a par 
ticular field for surgical endeavor Obvi 
ously abdominal visceroplasties should 
have one exclusive aim in view and that is 
function Formative restoration m this con 
nection is of little or no importance except 
insofar as form does affect function (See 
Chap 23 Esthetic Surgery ”) 


More and more the specialist in other 
fields IS becoming conscious of the necessity 
for the application of the principles of plas 
tic surgery to functional restitution of or 
gans contained within the body cavities It 
IS hardly within the scope of this volume 
to treat this extensive field adequately and 
the student is therefore referred to com 
prehensive general and special texts on such 
reconstructive procedures as oesophago 
plasties nephroplasties, enteroplasties, etc 
There are nevertheless certain intra ab 
dominal conditions which are of daily in 
terest and consequence to the general 
surgeon, which do not involve extensive 
procedures upon any special organs but are 
rather concerned with conditions extrane 
ous to these organs and essentially made up 
of adhesions, intra abdominal scars, ptosis 
and prolapse To this group may be added 
certain intra abdominal neoplasms essen 
tially benign, which maj involve the outer 
coverings of the various intra abdominal 
organs and whose enucleation or excision 
always poses the problem of the coverage 
of the raw surface remaining after exasion 
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Insofar as mtra abdominal conditions and 
the anatomj of the peritoneum permit 
these raw surfaces are amenable to repair 
in accordance with the same principles 
which apply to the closure of superficial 
defects el«ewhere One mtra abdominal fac 
tor makes this problem c\en «5omcwhat 
easier than it is in the repair of extensixe 
cutaneous surfaces, namely, the displace! 
bility of the intestine without noticeable 
interference xxith its function This to a 
limited degree can be used m the coxcragt 
of raw surfaces in the abdomen if it does 
not lead to kinking of the intestine m the 
various positions which the body is to 
assume postopcrativcly An additional aid 
in the coverage of raw surfaces, parlicu 
larlj in the upper abdomen, is the presence 
of the omentum It or parts thereof in the 
form of pedicles or free grafts can be usc<I 
without interfering with the overall func 
tion of the appendage 

SCAKS ( Xdiilsions) 

The Item of greatest concern to the ab 
dommal surgeon is the problem of existing 
mtra abdominal scars Their simple transec 
tion or excision is not, as a rule adequate 
treatment because il leads to more scarring 
— the result of more e-xtensive raw surfaces 
consequent upon the excision of the scar 
tissue Therefore, the student of plastic sur 
gery should bear in mind that the age old 
practice of the simple transection or ex 
cision of mtra abdominal scars is ipso facto 
a wrong premise for reconstructive mtra 
abdominal surgery Intra abdominal scars 
and particularly those of any important 
length, are better conceived of as webs In 
so doing the student gains a better per 
spective of the basic surgical procedures 
applicable to the management of scar tissue 
within the abdomen Hence, the principles 
and the practices which apply to the man 
agement of webs elsewhere can be applied 
to a certain extent m the correction of such 
adhesions 

Secondly, the mtra abdominal scar, as is 



lie 218 Method of utilizing mtra 
abdominal adhesions for coverage of 
raw areas by splitting (decision) proce 
dure instead of transection of the adhe 
sions Note that after splitting of the 
adhesion one leaf remains attached to 
the upper segment of the intestine the 
other leaf remains attached to lower seg 
ment of intestine As indicated in upper 
illustration where adhesion is very short 
and no raw areas need be covered Iran 
section wnlh imbrication of raw edges is 
permissible 

the case with any scars about viscera is of 
a different timber and constitution and 
therefore lends itself better to operative or 
surgical management than the atrophic or 
hypertrophic scar so frequently found else 
where on the body An mtra abdominal scar 
IS usually possessed of a smooth surface 
which lends itself well to the coverage of 
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raw surfaces m contrast with the scars 
found in other parts of the body 

If, for instance, a flat adhesion is found 
displacing two organs or two segments of 
the intestine, its mere excision is not as a 
rule adequate to good functional results If 
the scar, on the other hand, is split into two 
layers, each pedicled on one of the extremes 
of attachment, the flaps can then be sutured 
over the raw surfaces of the involved organs 
with nomrntating suture material, thus 
avoiding recurrence of scar formation or 
adhesion to other intra abdominal organs 
(Fig 218) For further information on the 
management of intrn abdominal scars see 
Chapter 28, ‘ Extremities," under the topic. 
Webs ” llanj of the principles applied in 
the management of webs of the extremities 
are to a degree applicable m the manage 
ment of intra abdominal scars 

Ptosis and Prolapse Although a large 
number of operations are described for 
these conditions, few are of basic value 
This IS due to two factors namely, our 
paucity of knowledge as to the underlying 
causes for these conditions and the asyet* 
dominant thinking of the abdominal sur- 
geon that what cannot be excised or drained 
IS not strictly speaking surgical The latter 
IS to a large degree the result of lack of 
understanding of the principles of plastic 
surgery by the general surgeon and his lack 
of acquaintance with reconstructive proce 
dures 

The. kwewkdge of proper rwawagemervt 
and application of free grafts within the 
body cavities, or even within organs, the 
designing and the use of pedicle flapis of 
available tissue — may lead to avoidance of 
resective or obliterative major procedures 
at hands guided by augmented knowledge 

A large number of conditions of ptosis or 
prolapse are basically of congenital back 
ground, comparable with the inguinal or 
diaphragmatic hernias The problem in the 
early stages is one of reconstruction rather 
than physical therapy, watchful waiting 
and eventual resection with ablation of 


normal function The recently observable 
metamorphosis toward early intrathoracic 
and intra abdominal plastic reconstruction 
of anatomic variations in the diaphragm, 
the mediastinum and the pelvic floor are 
encouraging witness to the applicability of 
plastic procedures to many so called ‘‘idio 
pathic” conditions Specific examples of 
this are Thomas G Orr’s and R R 
Graham’s work in the treatment of rectal 
prolapse, the rapid evolution of oesophago- 
plasties, nephroplasties, pyeloplasties (see 
author’s ureteromeatoplasty, Chap 36, 

‘ Genitals") 

The field of general abdominal recon- 
structive surgery is a vast and fertile one 
for research and the application of the prin 
ciples of plastic surgery 
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Breasts (Mammaplasty) 


Plague surgical problems in connection 
with the breasts arc matufoW The> Ime 
to do with the retision ol contour of mal 
formed breasts following ill ndtised in 
cisions scarring or burns, the rerluction 
of the size of the breast, the reposition of 
breasts, the construction of anatomic sub 
stitutcs resembling the missing breast and 
the manj problems which arise in connec 
tion with breast amputation and jts consc 
quences The solution of these problems to 
a large degree depends upon the anatomy 
and the phjsiolog> peculiar to the human 
breast Therefore, it is pertinent for the 
student to be acquainted with certain basic 
facts in this connection 

AN'ATO-\I\ AXD rH\SIOLOGY 
The pain fibers of the human breast orig 
male m the fourth and the fifth dorsal 
spinal segments The blood suppl) of the 
breast has a threefold source branches of 
the mammary artery, the lateral thoracic 
and the perforating intercostal arteries The 
first supplies the medial aspect of the breast 
and the region of the nipple and the areola 
The lateral thoracic supplies the outer 
aspect of the breast usually down to and 
including the portion of the organ on a level 
with the inferior border of the areola The 
two sources of blood supply anastomose 
very freely in and about the region of the 
areola There is ultimately considerable 
variation m the quantitative supply from 
the two sources as well as the degree of 
anastomosis between the two Both arterial 
supplies run deep to the gland until they 
reach the level of the upper border of the 
areola where thej become more super 


ficnl I ither one or the other source of 
blood supplj ma> be totally absent This is 
more commonly true of the lateral thoracic 
source of supply \ccording to Malimac, 
the distribution of the mam arteries of the 
breast as well as their relationship in terms 
of anastomosis and participation in the 
supply of the nipple and the areola enjoys 
a certain percentage pattern (Fig 219) 
The various sources of blood supply and 
iheir relation to one another as concerns 
anastomosis anatomic position and fre 
qucncy of presence or absence has an tm 
portant bearing upon mimmaplasties 
One of the most formidable anatomic 
factors invoKed in the problem of breast 
reconstruction is the question of the sup 
porting structures of the breast The skin 
covering the breast is probably the least 
important factor m this connection The 
element of greatest import in the mamte 
nance of the shape and the position of the 
breast is the integrity of the glandular tis 
sue Itself plus the quality of the fascial 
interlobular investments which fuse into a 
fascial envelope with the fascia of the 
thorax to form the so called suspensory or 
Coopers ligament which is attached in the 
infradavicular region at the level of the 
second nb This acts as the mam support 
ing element insofar as the position of the 
breast is concerned The gland is only 
loosely attached to the underlying pectorahs 
major by areolar tissue From this it be 
comes quite apparent that though the nor 
mal anatomic supports are adequate for 
the virgin breast they are not altogether 
sufficient for the lactatmg breast If with 
the advent of lactation there is coincident 
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Fig 219 Arterial blood supply in pro 
nounced mammary ptosis Note exten 
sive displacement of vessels to the pe 
riphery of breast as nell as their relative 
tortuosity Also observe creation of re 
sultant ‘silent area’ of breast due to 
blood vessel displacement 

and marked deposition of fatty tissue, 
which only weakens the integrity of the 
interlobular fibrous investments, the most 
important supporting structures of the 
breast are thus permanently impaired, lead 
ing to unavoidable ptosis 

Considerable discussion in the literature 
of the past decade will be found concerning 
the problem of the nipple in mammaplasties 
The matter of the transfer of the nipple in 
reconstructions of the breast is one of the 
important factors — if not the most impwr 
tant — that determine choice of procedure 
The entire problem centers about the ques- 
tion as to whether the nipple with its areola 
must be transposed in the form of a pedicle 
maintaining a constant blood supply, or 
whether it can be transferred as a free 
graft Aside from the technical problems in 


volverl the difference of opinion arises out 
of a difference in concept as to what consti 
tutes the nipple By definition the nipple is 
the conic organ which gives outlet to the 
milk, the mammilla, or teat ” Max Thorek 
contends that the physiologic integrity of 
the nipple as an organ is conservable in 
free transfer Maliniac, of the opposite 
school, takes the position that on the basis 
of known prinaples in plastic surgery it 
IS impossible to retain the functional in 
tegritj of the nipple following free transfer 
If one strives for tissue transfer, insisting 
upon the maintenance of its functional 
integnty with related parts, it is diffi 
cult to see how free transfer of the nipple 
could maintain its integrity as an outlet for 
breast secretions unless something were 
done, parallel with the transfer, to re- 
establish functional communion of the 
ducts with the breast tissue This, of 
course, is mechanically impossible in view 
of the anatomy of the nipple and the 15 to 
18 small ducts converging into it ^lalmiac 
emphasizes the point as follows “The ‘take’ 
of a freely transplanted nipple is tech- 
nically impossible, as the ducts and muscle 
fibers will unavoidably slough Freely 
grafted areolar skin usually 'lakes’ m the 
same manner as any other type of skin ’ * 

In this he is supported by Else K LaRoe 
The sloughing of muscle fibers must be 
minimal, since erection of the nipple follows 
0 to 8 weeks after transplantation 
Notwithstanding, M Thorek, in present- 
ing microscopic evidence of glandular re- 
generation in transplanted nipples quotes 
Prudente of Buenos Aires who relates an 
experience with three patients as follows 

WTien the terminal portions of the lactiferous 
canals are transplanted with the areola, the 
Cells, having embryologic characteristics, have 
power to regenerate the glandular acini, which 
may be observed as regeneration of the mam 
maiy gland tissue, this being more pro- 

*Ma1uiiac J W Critical analysis of mamniec 
tomy and free transplantation of the nipple In mam 
maplasty Am J Stsrg (f^S) 6S 364 367, JW-J 
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nounced m the presence of a pregnancy fol 
lowing Ihe operation 

Glandular regeneration which is important 
e\cn b} itself, from the biologic standpoint is 
e\cn more useful from an esthetic standpoint 
because the new glmdular tissue serves as a 
support for the areolar mimmarj region • 

It has been the authors experience that 
the freel> transplanted nipple docs not 
atroph> apprecnblv or slough and that in 
the course of from 6 to 8 weeks it iloes 
respond to mechanical stimulation b} tree 
tion This would «eem to show that com 
plete atroph> and sloughing of the muscle 
content of the nipple as contendet! by 
Malmiac is not neccssarilj true The essen 
tial point of Maliniacs thesis that the 
nipple cannot be free transplanted in the 
anatomical sense VMth the hope that it 
will survive as a composite glandular 
graft probablj holds true 

Obvious!) the foregoing problem needs 
further investigation an<l clarificalion to 
reconcile the assumption of spontaneous 
reconstitution of the lactoferous ducts 

Most grossl) hypertrophicrl breasts of 
course are functionally sterile In such cases 
the difference of opinion apropos the nipple 
IS immaterial The only question is whether 
or not the free transfer of the mammillar) 
papilla and its areola permits maintenance 
of Its anatomic rather than ph>siologic in 
tegntj Enough evidence has been offered 
in this connection to warrant its acceptance 
On the basis of known facts m plastic sur 
gery the maintenance of simple anatomic 
integrity following free transplantation is 
as valid here as in the case of skin else 
where 

VOIDS 

The absence of breast tissue may be 
partial or total It ma) be due to traumatic 
surgical or congenital causes The methotls 
of reconstruction depend upon size shape 

•Thorck M Plastic ffconstniction of the breast 
and free transpIantaUon of the n ppic (authors one 
stage operation) J Internal Coll Surgeons 9 1946 


and quantitative as well as the qualitative 
intCftrit) of the tissue pre’^ent In partial 
\oid> the choice of procedure ma) depend 
upon age and manta! status of the patient 
In older women particular!) where no 
further childbearing is anticipatetl U may 
be more intelligent in «clectcd cases to re 
duce the unaffected breast to conform with 
Its «snial!cr mate which has sustained the 
loss This implies a less lime consuming 
procedure a one sia„e operation and avoids 
the economic and tissue cost of rcconstruc 
lion In joung girls and >oung women such 
a procedure is contraindicaietl because the 
gootl appendage must be conserved for rca 
sons of breast feeding 

Total 

Where total absence of one breast exists 
and the general health of the patient or the 
integrity of the donor tissue is not equal to 
the surgical task the ippcndage ma) be 
substituted b) an inanimate prosthesis 
Hut where construction of a total breast is 
feasible a ver) adequate ph)sical represen 
lalion of a normal appendage can be pro 
ducerf Where a total rccon’^lruction ol a 
breast is undertaken it implies the impor 
talion of an amount of skm and subcu 
taneous tissue over the affected pectoral 
area consistent with adequate formative 
mimicry of the normal breast present This 
IS usuaU) best accomplished through the 
use of a tubed pedicle For the average 
breast m a )Oung woman the method of 
Gillies consisting of a thoraco-abdommal 
tube whose alxlommal extremit) ends in an 
island of tissue is usuall) adequate (Fig 
220) but in older women or those having 
one rather prominent breast this does not 
always supply an adequate amount of tissue 
This can be circumvented by augmenting 
the extent of the thoraco abdominal tube 
to a degree permitting a W t)T5e of deposi 
tion of the tube over the pectoral region 
(Fig 221) After proper allocation of the 
tube on the chest, various segments of it are 
de epithehalized and incised m such a way 
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that they can be gathered up into a promt* 
nent mass of tissue resembling the more 
or less normal breast Following healing and 
organization of this mass of tissue, some 
form of mimicry of the nipple must be pro 
duced There are several methods for its 
imitation One is by simple tattooing of an 
appropriate circular area, another consists 
in the rotation of a small flap so as to form 
a deliberate nipphng or fold in a prede 
termined position and several other methods 
which are based upon the centripetal gath 
enng or heaping up of tissue at the point 
where a nipple seems desirable in compan 
son with the normal breast This is followed 
by tattooing of the newly created nipple 
(Technic STme as for tattooing grafts ) 

Partial 

Partial voids of one breast are corrected 
by equalizing the contralateral breast The 
affected breast should first be reconstructed 
so as to give it the best possible form After 
the lapse of from 3 to 6 months when this 
has organized into permanent shape, the un 


affected breast may be reduced to make 
both appendages symmetrical The basic 
approa^ to the accomplishment of the 
latter resides in the surgical removal of a 
segment or section of the good breast com 
parable to the part lost or ablated m the 
affected breast This guarantees not only 
similar size but like symmetry of both 
breasts 

DERANGEJIENTS 
Derangements of the breast — be the> dis 
tortions, displacements or misplacements — 
are almost always segmental and may be di 
vided into those affecting the nipple, the 
areola and the breast proper According 
to Dickinson, a nipple may be inverted, 
hollowed, mulberry, fissured, stunted, cone 
shaped or mushroomed Unless these faulty 
developments are extreme or affect the 
functional potency of the nipple, nothing 
should be done about them ^\he^e the con- 
dition IS extreme and careful and calculated 
tissue excisions can improve the appearance 
of the nipple without interfering with its 
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functional integrity, such proc<xlurcs may of areolar tissue is present. A patient \\iU 
be entertained. rarely complain of a small areola, but not 

Areolar derangements arc usually of one infrequently will seek correction of an un- 

of two t>T>es: either too much or too little usually extensive areola This can be done 



C D 


Fig. 221. Pick’s method for total raammaplasty. This consists of (A) making 
an extensive thoraco-abdominal tube which is then migrated into position (B) 
This avoids anxiety over integrity of island tissue in Gillies’ method and also 
the difficulty of closure of the donor site from which the island has been 
taken. (C) Medial elevation of loop of tube graft to a position somewhat 
lower than transposed peduncles of tube. Broken lines indicate partial decorti- 
cation of tube with removal of most, but not all, of the derma The raw areas 
thus created are sutured into apposition (D) to mimic as closely as possible 
the shape of the normal breast After the lapse of 2 or 3 months, a nipple 
may be constructed In situ. 
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Fzo 222 Girard s mammapexy, illustrating hammock suturing of breast to thoracic uall 
(only indicated m breasts needing repositioning) 


comparatively easily by careful circumfer- 
ential excision of the desired amount of the 
periphery of the areola Such an excision 
should begin within the plane of the areola 
and progress outward Only a shallow 
epithelial incision should be made about 
the nipple and the epithelium undermined 
to Ihe existing penphery oi the areola Al 
that point the dissection should be directed 
into the subcutaneous fatty tissue just be 
neath the derma and carried on circumfer 
entially for a distance consistent Tvith the 
advancing of the nonpigmented skin to the 
point of the original epithelial incision 
This is done after excision of the dissected 
areolar tissue 

'Another method consists in the excision 
of radiating triangular wedges apices point 
ing nippleward, from the areola and then 
closing the surgical defects by undermining 
closure of the triangles according to one of 


the methods illustrated in Chapter 21, ‘ Sur- 
gical Geometries ” 

Scars The most important derangements 
of the breast proper are scars, the result of 
ill advised incisions, severe burns, or such 
derangements as result from inexpert mam 
maplasties 

The fast tonslifiite breast deformities of 
varying and variable degrees associated 
with considerable fatty necrosis, scarring 
and malposition of the nipple Their correc- 
tion IS usually a major procedure involving 
a high degree of consideration for sym 
melry and much experience in the design 
ing of appropriate incisions, flaps and the 
management of soft tissues 

In the excision of scars involving the 
brezm, the student is cautioned to remem 
ber that in the closure of the surgical defect 
consequent upon scar excision, the suture 
lines must be overcorrected If this is not 
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done the scar wil! have a tenclencj to invert 
or later to sink into the soltness of the 
breast thus leaving, a depression in the 
course of the suture line which nnj be as 
unsighil> as the original scar Itreasl *;cars 
are uauall> quite deep and involve consider 
able of the thickness of the subcutaneous 
fat 3n these conditions «car decapitation 
{Fig 167) IS advisable thus avoiding to a 
large degree the possibility of tissue inver 
Sion or retraction postoperalively 

One of the most common conditions of 
breast derangement is the so<alIed ptosis 
Although this IS usually found in connec 
tion vvath hyiierplastic or hypcrtrophicil 
breasts it is frequently associaterl with 
otherwise normal sized breasts In the latter 
condition it is as a rule a moderate degree 
of ptosis which for one or another reason 
the patient feels is mimical to her welfare 
and happiness 

The repositioning of such breasts can be 
accomplished through a submammary met 
Sion Without the need for transposition or 
transplantation of the nipple The line of 
cleavage between the breast and the thoracic 
wall IS allocatetl and the jntire gland may 
then be freed by dull dissection or peeling 
from the chest wall with a gauze covered 
hand In elevating the breast from the 
thoracic cage all reasonable effort should be 
made to conserve whatever large perforat 
vwg arteties are ewcwiwieitd wot ow\y to 
conserve the circulatory integrity of the 
organ but also to minimize the possibility 
of postoperative submammary hematoma 
\\hen this has been accomplished and the 
breast en masse is held m its desired post 
tion by the assistant it is sutured in its 
elevated position with heavy silk cotton or 
kangaroo gut to the thoracic wall The in 
cision IS closed in linear manner and the 
breast is splinted into position by elastic 
bandage for a period of two weeks after 
which the patient is required to wear a 
specially designed brassiere both day and 
night for a period of another month (Fig 
222 ) 



breast in a woman 38 years of age Note 
absence of nipple on aberrant glands 
JThe latter were enlarged and painful 
during menstrual period Simple enuclea 
tion remediei! the condition 

EXCESSES 

True 

Tissue excesses in connection w ith breasts 
may be due to tumors multiple breasts or 
the so calleil vnrgiml hypertrophies and 
hypcrphstic conditions 

"Multiple breasts though compantively 
nrc do occur and involve the complete 
eiadvcayvow of iho abeiiawl breTsV wsswe 
(Fig 223) "Multiple breasts may be found 
anywhere between the anterior axillary fold 
ind the groin in the so-called milk line 
There may be one or more pairs of aberrant 
breasts In any case their simple but com 
plete excision resolves the patient s com 
plaint Such aberrant breasts may or may 
not have a nipple and may or may not be 
functional 

The adequate reconstruction of the hyper 
trophied hyperplastic or prominent pendu 
lous breast is a major surgical procedure 
which needs considerable experience and 
mature judgment in its undertaking The 
magnitude of the problem and the diffi 
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cullies a'^sociatcd iherewith can best be 
lUvislralwl b> ihe fact that 31 separate 
methods exist for the abhtion of this condi 
lion This does not include a legion of modi 
fications de\ised b> \irtous contemporary 
writers Most of the methods extant in the 
literature ha\e their practical application 
but the greatest difficullj arises out of at 
tempts to apply some one method to all 
types of breast enlargements no matter 
what their direction or extent Mthough 
It is true that certain of the methods dc 
«cribed m the literature of the past as well 
as the pri^ent arc applicable in greater 
degree than others none of them do or can 
soUe the problem of reconstruction of all 
types of hjperlrophied or pendulous breasts 
With experience it soon becomes csident 
that in dealing with the reconstruction of 
an> soft tissue and particular!) of the pen 
tlulous type no one method can claim ex 
elusive priontj oser all others This could 
be possible only if living tissue were sub 
ject to Hook s law of claslicil) and per 
manenl set as brought out in Chapter 21 
Surgical Geometries The variability in 
the dimensional extent and anatomic pc 
culianties of breasts is so prominent that 
whatever the method it must at all times 
fit the case in hand In other words the 
prevalent tendency and fallacy of trying 
to fit all breasts to a mcthcKl is one of 
the major factors responsible for the con 
fusion which still exists in the presenta 
tion of this subject to the student It is 
far better for the latter to be permanently 
impressed with the unchangeable truth that 
the reconstruction of soft tissues will sub 
mit only to principle but seldom to rigid 
procedure Strict adherence to procedure m 
soft tissue reconstruction will lead only to 
monotonj of esthetic result and may eventu 
ate in functional aberration 
The satisfactory formative reconstruction 
of the breast is a complex procedural prob 
lem as well as a physiologic challenge ever 
varying and variable even at the time of 
operation It necessitates a sense of pro 


portion an appreciation of s>mmclr 3 and 
Kcomclric perspective not casil) attainable 
except by constant practice much experi 
cnce and accuraev of technic \ true geo 
metric ev alu ition of breast excesses w ith a 
paralkl surgical perspective would be of 
inestimable value m the delineation of ap 
propriate procerJures for givtn problems 
To this end kufrichi has reccntl) devised 
a geometric ipproach to the problem His 
method 15 illustrated in I igure 230 He 
conceives of the breast as a three dimen 
sional hemisphere whose true center is the 
nipple but whose surgical center is 2'/ to 
3 cm above this It) estimating a basic 
geometric silhouette translatable mlo a tn 
angle within a parallelogram he is able 
with a minor modification to appl) the 
dimensions of the geometric patterns to the 
establishment of a new breast size and form 
U IS a commendable attempt at the appli 
cation of geometries to the surgery of re 
construction If the method is understood 
and applied with the ncces«ar) llcxibilit) 
dictated b) individual needs it will avoid 
one of the dangers of rigid calculations 
apropos the vanabilit) of esthetic needs It 
does not intend a virginal silhouette 
\s indicated heretofore certain of the 
man) methods extant seem of easier and 
more satisfying application than others 
\mong these are the procedure of Girard 
DeQuervain Lexer kraske Passot \\ 
hausen and Biescnberger The difference 
betvseen any two of the«e methods is basic 
This IS determined by their stress upon one 
of three principles underlying mammaplas 
ties These are overall repositioning of the 
tissue mass resecting of the tissue mass or 
revision of the si in brassiere (Au(richt) 
supporting the breast The Poussant and 
Lexer Kraske methods are based on resec 
tion and reformation of breast mass The 
Biesenberger procedure is based on resec 
tion and reconstruction The Passot proce 
dure IS based on revision of the si in 
brassiere with repositioning of breast mass 
Others are combinations of the various 
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Fig 225 Transareolar approach m mammaplasty The outer circular area (at lop 
lejt and bolioti left the area of epidermal undermining) begins with epidermal inci 
Sion and ending m full thickness undermining at per phery of areola is imperative to 
avoid injury to ducts and to preserve circulation of ni^Ie 


principles Most contemporary procedures 
including the authors are only amalgama 
tions or modifications of one or another of 
the preceding methods 
The authors method as illustrated in 
Figure 231 has been particularly serviceable 
in preserving the physiologic integrity of 
the breast In a group of 11 young women 
who were married subsequent to the opera 
tion 4 have thus far been able to nurse 
children bilaterally One patient has been 
able to nurse on only one breast (the left) 
she developed a large postoperative hema 
toma in the right breast with some late 
fatty seepage This may account for the 
unilateral functional result 


To apply intelligently the various meth 
ods available to the student he should first 
of all keep in mind a certain elemental 
geometric variation in hypertrophied and 
pendulous breasts These may be divided 
into the crucible shaped breast the pouch 
shaped the sac shaped and the spheroid 
type (Fig 224) This rather general classi 
fication of breast forms allows for some 
practical visualization of what is necessary 
m terms of excision tissue shifting and 
rotation in order to accomplish more or 
less normal replacement of the tissue mass 
remaining If this geometric visualization 
of the over all outline of the breast can be 
seen in three d mensional perspective and if 
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the *‘ame approach m terms of c\a1uation 
IS applied to the \arious procedures avail 
able, a better correhtion of t}T>e of breast 
and method will result Obvjouslj, this is 
possible onl> to the extent that the anatom> 
of the pendulous or hj^pcrtrophied breasts 
will permit, but without a geometric |)cr 


and (3) circulation Llevalion of the pedicle 
remaining after reduction depends upon its 
geometric form 

Transareolar Approach Ml recognized 
standard phj-siologic mammaplasties begin 
with or cvenluall) involve the transareolar 
approach to the underljmg glandular tis 




Fic 226 The I’ousson mammapbsty This is based on adequate 
excision of ‘silent area of breast with indicated transposition of 
remaining breast tissue Because it leaves a scar on the breast it is 
esthclically undesirable but historically important for its earliest 
emphasis of the ‘ silent area 


spective and correlation of method, pro 
cedure becomes surgical promi«ciiit> 

Methods of Reconstruction 
From the standpoint of reconstruction all 
hypertrophied pendulous breasts have three 
things m common first, the tissue mass has 
to be reduced, second, the resulting breast 
mass must be repositioned to near normal 
breast location and third the original breast 
envelope must be revised to give an appro 
priate shin brassi6re The reduction of mass 
15 dependent upon three factors (I) size of 
breast, (2) distribution and nature of mass 


sue This consists of the making of an 
incision into the epidermis of the areola 
at a predetermined point whose circumfer 
ence denotes the future areola This is then 
followed by centrifugal elevation of the epi 
dermis As this dissection progresses it is 
beveled into and finally through the derma 
so that when the scalpel reaches the periph 
cry of the original unreduced areola, it has 
reached the depth of the subcutaneous tissue 
as illustrated in Figure 22S 
The dissection is then continued subcu 
taneously throughout the extent of the 
breast, care being exercised to leave a layer 
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Fic 228 The Passot mammaplasty (Indicated m moderate crucible type of breast ) 


of fat on the underside of the skin envelope 
This preserves the integrity of the cutane 
ous circulation 

When the resection of the breast tissue 
has been completed and the defect closed, 
the excluded area of the areola still at 


tached to the shin of the breast, is ampu- 
tated, and the skin proper is brought m 
apposition to the reduced areola remaining 
about the nipple as illustrated The aug 
mented circumference of the skin apposed 
to the new areola, when reduced to the 




Fig 230 AuCnchts mammapl^st> ( \) Lines used in geometric planning of mamma 
plasty Horizontal broken line is the diameter of the breast Midatcrnal line runs from 
jugular notch to submamrmr> line Literal stcrnil line runs along insertion of costal car 
tilages Pre-axillary line corresponds with anterior limit of the fol 1 'Mammillarv Jme is 
determined bj bisecting width of breast at point 1 to I'-l above location for new 
nipple and connecting this point with the real mpple Submammary line is determined by 
level of submammao crcn<e Ml lines are determined with patient in erect position except 
the submammary line 

(B 1) The quadrangular pattern The long side represents the dnmeter of breast 
the short side the thickness of the breast The quadrangle is divided ( arbitranlj ) into 
three equal parts \ diagonal is drawn into the first two units of the quadrangle the 
segment bP N which represents the distance from the third nb to the new nipple site 
The second segment the diagoml ?v SP represents the new inframammiJliry profile 
Together the two diagonals comprise the silhouette of the new breast 

(B 2) Manner of measuring thickness of bren’tt with patient m horizontal position 
also location and amount of resection (x a a > of uj^r pole of breast The vertical ruler 
rests on chest while the horizontal ruler forms a tangent to the summit of the breast 
Shaded area a a x denotes resection of upper pole of breast Point x in the course of 
the operation ts sutured to point a thus resulting in the calculated elevation of the new 
breast Line x i represents one side of resected breast tissue This is sutured to its mate 
on the other side to complete modeling of the breast substance 

(B 3) Discrepancy between geometric planning and actual surgical excision possible 
This difference represented b> tnangles \ N \ is due to the fact that the original 
measurement taken and the resection formulated are calculated on the principle that all 
diameters and radii pass through center of the breast hemisphere at N Such excision is 
not actually possible because of the necessity for preserving circulation of the nipple and 
areola Hence the shifting of centers of excision above the real center to A A N \ and 
A A "N represent projection of triangle of excessive tissue on periphery usually amounting 
to about 3 cm One half of this is compensated for by removing in additional 1^2 cm 
from breast periphery The other half is compensated for by making the circumference of 
the planned skin brassiere cm longer 

(C) Planning of the skin brassiire (see B 1) Lnshaded area between UP SP \ SP 
constitutes flap for the skin brassiere whereas the shaded area represents extent of 
excisable skin (This is accomplished wrjth aid of special metal tape See original article ) 
UP is level of lower border of third nb N is site of new n pple \ SP is distance from 
new nipple site to future submammary Ime Unshaded area represents skin to be employed 
for new brassiere Shaded area is extent of skin excised after breast resection is completed 
(Redrawn from Aufricht 'Mammaplasty for pendulous breasts emp nc and geometric 
planning J Plast & Reconstruct Surg 4 13 29 ) 
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htter condiljon results m nn excessive 
amount of skin mfenoni} This js excised 
as illustrated m I igures 227, 229 230 
and 231 

The crucible type is the least common 
of the four tj'pes of breasts marked b> tis 
sue excess It is essentnll> v\ide across its 
superior pole with a rehtuel> narrowetl in 
ferior pole The tissue excess which marks 
this tj-pe of breast is due to a superabun 
dance of fat in the upper part of the ap 
pendai’e Since there is no coincident or 
parallel hypertrophj of the glandular tissue 
(there maj even be an atroph>) the in 
fenor pole of such a breast is a rclati\el> 
narrow or even pomtctl one 

The procedures suitable to the reconstruc 
lion of this type of breast arc those which 
permit of the removal of the cxcc«s fat in 
Its superior pole and so a reduction of us 
size (methods of Dehner Pousson Schreiber 
and Aufricht) Llcvation of this type is a 
secondar> consideration W hen the surgical 
defect consequent upon removal of the 
excess fat m the upper portion of the breast 
has been properly obliterated as mdicateil 
in figure 224 G and 226 elevation becomes 
more or less synchronous with it In this 
procedure it is important to accomplish 
almost geometric reduction of the defect on 


the two sides b> the suturing of the mid 
points of the descending arms of the surgical 
defect to the midpoint of the horizontal lip 
so as to get the maximum elevation of the 
breast 1he«c basic two or three sutures 
usually of heav} silk fascia or stainless 
steel wire should at one and the same time 
be passed through the tissues of the tho 
racic wall m order to maintain the breast 
\hsorbablc sutures arc inadequate to mam 
tain breast position permanently 

The inverted triangular area above the 
areola indicated in figure 231 ma> be re 
ferre<! to as the silent area of the breast In 
this particular area one avoids incursion 
upon the mammary or long thoracic suppl> 
of the breast tissue onI> occasiona!l> meets 
with the perforating intercostal arterial 
suppl> and only to a minimal degree inter 
feres with Ijmphatic drainage ^Iany con 
temporar> methods (ostensibly proposed as 
original) are based upon the excision of 
this silent area in the breast which long ago 
was known to and incorporated in the 
method of Pousson Dehner and others 
The extent of the silent area may vary m 
the two breasts 

The pouch type of breast is the long 
sausage shaped flattened appendage which 
may extend below the costal margin and oc 


Fic 231 Picks mammaplasty (A) Skin incisions for opening of breast envelope 
reduction of areoTa and new site for nippfe The course of the vertical incision is deter 
mined with the patient in the erect position (B) Locat on of silent area of breast 
which can be completely excised without fear of interference with circulation Actually 
the area is much larger than shown here because of the difl'culty of three dimensional 
representation (C) Complete excision of the silent area of the breast down to the 
underlying musculature (D) Elevation of nipple area to new site and anchorage of the 
breast tissue to the underlying musculature and rib periosteum The redundancy of the 
edge of the silent area is taken up by sutunng the medial and lateral lips of the defect 
to the tissues m the vicinity of the second rib (E) This results m a secondary defect in 
the average breast in the extreme upper comers of the original silent area (F) This is 
closed (G) Method of handl ng extreme redundancies of tissue only found in unusually 
elongated breasts (H) Final reconstruction of superior pole with breasts of unusual 
length The supenmposition of the redundant tissue as illustrated serves as add tional 
anchorage lor the new breast as well as to give greater mass to upper portion of breast 
a feature lacking m other procedures with the lapse of time and effect of gravity on the 
new breast The broken lines below areola mdicate area of resection of inferior pole to 
further reduce mass of breast and improve form of the new appendage (I) The skin 
envelope has been sutured to areola and redundant excess of skin as outlmed for excision 
to complete the skin brassi&re (J) Completed operation (see Fig 235) 
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casionally reaches the extreme ptosis of the 
Inrd and heavy sac type of breast It ts an 
appendage essentially the result of the com 
plete loss of all supporting investments in 
eluding the skin the intrinsic fascial invest 
ments and the fascial supports This breast 
is long and narrow with little or no increase 


In the use of any rotational maneuver of 
the breast tissue care must be exercised not 
to strangulate the circulation to the glandu 
lar elements the areola and the nipple 
lor this reason the author has combined 
the basic virtues of certain old procedures 
and augmented the supportive feature of 



Fig 232 Clinical examples of hypertroph ed breasts (Le/i) Et 
ample of advanced pouch type of hypertrophied breast in woman 
32 years of age Patient had had two children \Iways had large 
breasts which failed to involute after second pregnancy and became 
heavy Since then she has had constant headaches shoulder pains 
diffculty m inspiration tired easily and waring of clothes was an 
annoj^nce The breasts became pa nful late in the afternoon follow 
ing routine daily exert on (Ji/g/it) Seven years postoperative The 
Claoue modification of Biesenberger s procedure was employed Both 
breasts were completed in one stage 


in its fatty content and moderate hyper 
trophy of its glandular elements 
There is therefore little need for reduc 
tion of mass but pertinent necessity of ele 
vation and repositioning Since a good form 
of result cannot be obtained by simple ad 
vancing of the inferior pole of the breast 
upward some form of rotational reposition 
mg IS indicated This may be obtained bj 
the Biesenberger method (Fig 227) or 
Claoue s modification thereof 


the tissues of the superior pole to better 
secure the breast in its new position and to 
enhance the formative results (Fig 231 
E H) Both the pouch and sac type of breast 
have a peculiarity in common not alwajs 
taken into account by surgeons whereas the 
upper pole of the pendulous breast is often 
stretched to exceeding thinness little is 
done to restore the normal contour of this 
part of the breast except what inadvertently 
results from the shifting of the resected 
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Fig 233 Climcal examples o( hypertropbKsl breasis {Coutinucd) (Ifjt) Marked 
poucherl tj’pe of breast in > 0001 ; woman of 20 Note tcn(Icnc> lovrard gencralired skm 
ptosis of neck arms and chest 1 be patient ssas markwllj sloop shouldered md had per 
sislent aches and pains in the back of neck and shoulder Rirdle so that she could not 
continue with her work in the capacity of sienosraphcr (Hisfit) Ten years poslopcntne 
\ modified Biesenberser procctlure ssas u«ed \Uhouth breasts have descended 2 inches m 
ten years patient has had none of the subjective complaints which she had prcoperatis ely 


breast tissue upward In the majority of 
cases the infraclavicular fullness of breast 
thus accomplished is only temporary W ith 
the passage of time and the influence of 
gravity the superior pole of the breast is 
sooner or later thinned out again This can 
be avoided to a large degree by overcor 
rection of the reconstructed superior pole 
In the pouch and sac tyT^e of breast ill 
the conditions are present for easy accom 
plisbment of overcorrection After the silent 
area has been excised and the breast ele 
vated to its new position a redundancy of 
tissue results laterally and medially which 
if superimposed over the area of new thon 
comaramary apposition will supply this 
overcorrection as shown m Figure 231 An 
additional salutary feature of this detail 
resides m the fact that it augments the new 
supporting force of the reconstructed breast 
3\Tiereas in other procedures support for 
the new breast is twofold (suturing of 
breast to chest and construction of new skm 


brissitre) in the authors method the sup 
port IS threefold 

The sac type of breast is the most com 
monly encountered It is ilmoai always a 
full type of breast wide but flat in its 
superior extent and wider in its inferior 
pole particularly m hypertrophies of long 
standing It is basically a breast vvith a 
superfluous amount of glandular tissue 
which almost invariably is hard fibrosed 
heavy and impotent (Fi^ 224 D and J) 
There is concomitant superfluity of areola 
with a wide flat massive nipple usually 
situated at the extreme inferior pole of 
the appendage The extreme ptosis of this 
type of breast sometimes reaching the 
groin or beyond is essentially due to the 
hardness and the extreme weight of the 
hypertrophied and fibrosed glandular tissue 
The size and the degree of ptosis may be 
such as to preclude any form of reconstruc 
tive procedure In such instances subtotal 
amputation with free transplantation of 
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Fro 234 Clinical examples of hypertrophied breasts {Continued) {Left) Sac type of 
hypertrophied breast in young woman of 27 Note hard heavy appearance of lowermost 
extremitj of appendage with thinning and narrowing of breast in its upper quadrants 
{Right) Three years postoperative Scar on lateral side of right breast the result of 
secondary excision of skin fold which developed one year following original mammaplasty 
There has been no measurable postoperative descensus of the breast in this cas“ (Position 
of nipples as per patient s wishes ) 


the nipple may be the only logical treat 
ment not unlike the management of a brea«t 
involved by a benign neoplasm 
Where the condition is not too extreme 
and particularly in women still in the child 
bearing period the basic methods for this 
type are the Passot (Fig 228) the Lexer 
Kraske procedures (Fig 229) Aufnchts 
procedure (Fig 230) or the second method 
of Mahniac As will be seen from a study of 
these methods they embody both the ele 
ment of major resection as well as the re 
construction of the remaining breast sub 
stance The choice of method should depend 
entirely upon the relationship of breast mass 
to ptosis and geometric configuration The 
Passot method is essentially applicable to 
the breast primaril> ptosed whereas the 
Lexer Kraske or Maliniac procedures are 
particularly adapted to the breast which is 
both markedly ptosed and prominent be 
cause of tissue mass One of the advant^es 


of (he 'Maliniac procedure is that in an ex 
tremely large breast the method may be 
divided into two stages the first of which 
provides essentiallj for elevation of the ap 
pendage whereas the second allows for ade 
quate excision of irnss Although other 
methods like that of Biesenberger may be 
used and are particularly tempting in the 
young unmarried woman in the hope of 
conservation of parenchyma they result in a 
still too weighty breast with a prominent 
inferior convexity (Figs 232 234) 

The spheroidal type of breast is the 
vrery large relatively soft massive and high 
breast usually found in women afflicted with 
excessivre adiposity or metabolic disturb- 
ance (Pig 224 E and K) The nipple 
and the areola are usually only moderately 
dilated and in relatively good position In 
contrast with the sac type the large spher 
oidal type needs reduction in tissue mass 
and only secondarily involves the problem 
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Fig 235 Clinical examples of hypertrophied breasts {Continued) (Lejt) The heavy 
•«c ij-pe of breast I’atient comphined of constant pains in the chest and shoulders iMth 
tiring after moderate exertion Preopentnc profile vieiv (litghl) Postoperaliie profile 
vicii one >ear after operation 


of elevation Rut the problem of reduction 
of mass m this tjpc of breast is a compara 
tivel> difficult one due to a generalized 
overabundance of fattj tissue necessitating 
partial amputation in several quadrants of 
the breast This not only involves removal 
of much glandular tissue but al«o the ahva>s 
present danger of interfering with one of 
the major circulatory supplies of the ap 
pendage This type of breast always should 
be reduced in two or more stages A two 
stage reduction is usually adequate 

The first stage should consist of the reduc 
tion or exclusion of the silent area of the 
breast thus narrowing the superior pole as 
well as allowing for adequate elevation of 
the remaining breast substance This results 
m a deliberate sac type of breast which then 


can be reduced to the desired size by simple 
or multiple wedge rewtion of the inferior 
pole of the appendaf,e as done by Joseph 
and Schreiber and popularized by Maliniac 
in his second method 

Pmn of Operativc TiVtINO 
The question often arises as to whether 
one should do a breast at a time both 
breasts at one time or a bilateral two stage 
procedure To a large extent this depends 
upon three things (1) the experience and 
the expertness of the surgeon (2) the gen 
eral condition of the patient and (3) the 
size and the type of breast w'lth which one is 
dealing In general the moderately enlarged 
and somewhat ptosed breasts may be ade 
quately reconstructed in one surgical inn 
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mg, but, as a rule, m the woman who 
IS in general not an excellent risk and is 
obviously suffering physically from mark- 
edly hypertrophied and ptosed breasts, it 
IS far wiser and usually more satisfactory 
to do a two stage operation At this point 
the question arises as to whether one should 
complete a breast at a time or do a partial 
reconstruction on both breasts at one time 
It seems to be rather generally agreed that 
a partial reduction with elevation of both 
breasts at the first sitting, with final recon 
struction at a subsequent sitting is the more 
intelligent and safer procedure This, of 
course, is a generality subject to modifica 
tion by the three factors enumerated above 

The foregoing discussions deal entirely 
with breast procedures based upon the Irans 
position of the nipple Where the method of 
transplantation that is, free transfer of the 
nipple, IS used, the total operation may very 
well be completed on both breasts in one 
surgical inmng The basic concept behind 
the latter method is not one of actual re 
construction, but rather reduction by am 
putation On the European continent this 
method was fathered by Dartiques, and m 
this country advocated by Thorek It is a 
much more simple procedure than any 
of the reconstructive methods described 
above based on transposition of the nipple, 
but It has the irreconcilable disadvantage 
that It is an obviously sterilizing and aphysi 
ologic procedure On the other band, in 
breasts which are known to be sterile at 
the time of operation or of such unusual 
size that amputation is unavoidable, the 
chance conservation of the nipple by free 
transplantation is naturally a more appro 
priate surgical procedure than the con 
struction of a tattooed substitute 

False 

Tissue excess due to the presence of a 
tumor IS usually unilateral and therefore 
should not present any difficulty m diag- 
nosis Manifestly m such instances the im 
porlant thing is to make the proper differ 


ential diagnosis of the nature of the 
neoplasm 

Obviously in the excision of tumors of 
the breast, the most important concern is 
that for the nature of the neoplasm In any 
case, the problem of incisional approach and 
closure of the surgical defect exist* Insuffi 
cient attention on the part of surgeons is as 
yet given to this detail, as evidenced by the 
large number of patients unhappy about the 
postoperative scars and deformities result 
ing from unplanned incisions, excisions and 
closures 

\\ henever a section of a breast is removed 
with a benign growth, one must bear in 
mind the fact that the breast is a rather 
definite three dimensional hemisphere All 
excisions must therefore subserve the geo 
metric rules governing adequate reconstruc 
tion of such an appendage This necessitates 
accurate measurements (See Chapter 21 
‘Surgical Geometries’ and “^ufricht’« 
Mammaplasty m this chapter ) 

The closure of the usually extensive sur 
gical void left after a radical mammectomj 
need not present the difficulties often en 
countered by the general surgeon if he 
acquires a certain basic knowledge of the 
principles of plastic surgery To this end, 
ii has been the tendency recently to use 
split skin grafts in the Closure of such 
wounds This is very frequently too simple, 
unnecessary and inadequate a solution of 
the problem, particularly to the patient It 
results m “freezing” of the grail to the 
chest wall and postoperative discomfort to 
the patient A le«s time consuming, func 
tionally more appropriate and anatomically 
more correct closure may be attained by the 
application of the author’s principle of 
“pleating and circle closure (see Chap 21, 
‘Surgic^ Geometries”) In general, if the 
lateral lip of the surgical defect is under- 
mined over the che«.t, with the axillary 
skm already loosened as a result of the 
extirpation of the lymph glands, a large 
loose flap IS thus created, extending from 
the axilla well dowm on the chest Another 
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tic 236 A method of clositi;^ surjiical void after mdical mammectomy (A) Pleating 
of lateral lip Arrows mtUcate direction and pull of hooks Broken line mdicalts incision 
resulting m flaps shown in B (B) Supcrinniosition of upper flap oxer lower Broken line 
indicates sccondarj incision to form flip to be shifted medially (C) CIo«ure possible 
without tension 'Minor pleating and transposition m infraclavicuhr region only rarely 
necessary 


loose flap already exists in the pectoral re 
y,ion consisting of the skin of the mcriidl 
surgical hp in the anterior axillary fold 
If the former is now pleatcil and treaicrl 
according to the principle of the circle 
closure, a triangular flap of the posterior 
lip ma\ then be shifted medially onto the 
chest The wedge shaped defect thus ere 
at«l in the lateral lip in the midaxillary 
line then receives the upper triangular flap 
of the lateral lip The surgical tlefccl is 
thus cJosed without tension or the need of 
a free graft (Fig 236) 

Occasionally the rotation of the upper 
(axillary) flap of the lateral lip increases 
the width of the surgical defect somewhat 
m the anterior axillary region This may 
be closed bv repeating the same procedure 
to a lesser extent on the anterior lip of the 
defect in the mfrachvicular region 
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The cheek is set istde for spccnl con 
siilentions bccavi«c of its unique response 
to major mjurj its frcqiicntl> uncxpecicil 
behavior following surj^erj and its \ilal 
relationship to the formati\c and functional 
intcj,rit> of collateral appendap,cs like the 
c>eUds alae and mouth It is one of the 
most frequently injured pans of the 
anatom} Its plain and apparenll} simple 
formatiNC appearance belies its anatomic 
complexit} and the surRical pitfalls in its 
repair or reconstruction It therefore re 
mains a great temptation for elcmentar} 
and often careless repair It is a tempting 
donor site and source of material for rccon 
structions about the mouth nose and loner 
lids In spile of its innocent appearance the 
cheek has a very vital function and forma 
tne relationship to the face as a whole It 
is a kind of anatomic drumhead or hub 
influencing to a large degree the appear 
ance position and integrity of many sur 
rounding appendages E\en more a poorly 
repairetl cheek ma} also interfere with 
mastication to a vital degree Its important 
relationship to collateral structures is uUi 
mately dependent upon its intricate and 
important anatomic contents 
The cheek is the stage for distribution 
and ramification of the most important 
structures entering into the functional in 
tegnty of the face as a unit The mam nerve 
and blood supply as well as many of the 
important muscles controlling the function 
and appearance of the lower lids mouth 
bps and nose all pass through the cheek It 
IS for these reason' that repair or recon 
structions of the cheek command special 
interest 


There is no more difncuU problem of re 
construction an}'where on the face than a 
bungled or carclcssl} rcpiircd laceration of 
the cheek It is a notorious site for com 
plicated deformities following suture of an 
apparentl} simple laccrition 

\OIDS 

lOTVL 

The«e arc from the standpoint of recon 
siruction managed like perforating void 
(vide infra) 

Partial 

Tissue voids of the cheek may be di 
vide<l m the same manner as abdominal 
voids superficial deep and perforating 
(fig 237) \11 cheek injuries no matter 
what their type have certain tendencies m 
common namely marked tissue retraction 
inversion displacement extensive scarring 
diflicult} in formative restoration asym 
metric healing mvoUement of facial e\ 
pression distortion of adjacent appendages 
and late general facial ileformity As stated 
heretofore the«e are due to the complex 
interrelationship and interdependency of its 
many anatomic components and its sur 
rounding appendages \\ hen to this is added 
the varied kinematic function of the cheek 
the need for meticulous repair becomes ap 
parent Its manifold kinematic functions 
are best represented in its relationship to 
mastication deglutition speech whistling 
laughter and its other subtle activities 
Hence any trauma to the cheek resulting 
in a tissue void is a functionally costly and 
surgically important injury 
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Fio 238 (/<•//) Cheek repair three months postoperative showing, result'! of ordinar> 
coaptation closure of wound {Rtg/it) E^atKention of cheek repair necess3r> to avoid 
eventual postoperative retraction (nolonoos m checks) as shown at left 


"Methods or Rfconstrlctios 
Superficial Voids Ml skin voids of the 
cheek unless of a minor degree should be 
reconstituted b> the in«hifting of tissues 
from the region of the mandible or the neck 
Free grafting of the cheek area ma> result 
in conspicuous patching of the face Mhcn 
a free graft is unavoidable as in the scarring 
of collateral skin a full thickness free graft 
should be used never a ^plii graft 
M hen tissue is shifted in from the area 
of the mandible or the neck all the under 
lying subcutaneous fat should be brought 
in with the transported tissue In actual 
practice it is rather difficult to overpad the 
cheek area If one must err it is belter to do 
so on the side of overpadding rather than 
the reverse (Fig 238 right) 

Fig 237 Consequences of through and through gunshot wound of both cheeks and 
appearance of repair by collateral tissues one year postoperatively (For immediate results 
obtained fay coarctation see Fig 64 ) Note balance of mouth in profile view with no 
distortion of angle after hte revision 


When suturing in the cheek area the line 
of suture should ilvva>s be exaggerated m 
overcorrection to a reasonable maximum 
Cheek repairs are notorious for eventual 
flattening if not actual retraction (Fig 
239) This I:, due in part to the potential 
anatomic spaces of the cheek area as em 
phasized by J G Koslrubala lack of rigid 
support and vailnerability of the adipose 
contents The constant mobilitj of the part 
onl> adds to tissue flattening 
Under no conditions must a laceration or 
a graft applied to the cheek be sutured with 
even minimal tension upon the lower lid or 
corner of the mouth Such tension while 
relatively negligible at the time of opera 
tion will with healing scar tissue deposition 
and organization become augmented to the 




CHEEKS (MELQPI AST\ ) 



Fig 239 Left parotid duct following infection with 1 p odol \ raj stud es of the duct 
should be taken m the three positions the two shown above and the mental position Note 
opaque shadows of even the minute ramifications of the duct within the gland 


point of distorting the collateral appendages 
and therefore facial expression Where 
some tension is unavoidable in the closure 
of relatively large cheek voids it is neces 
sary to do an immediate tarsorrhaph} or 
cheilorrhaphy or countenance the price of 
many subsequent reconstructions of the 
lower lid or the upper lip 

Deep voids of the cheek imply the possi 
bihties of facial paralysis injury to Sten 
sen s duct involvement of the parotid gland 
and the muscles of expression ^Vhe^e major 
ramifications of an injured facial nerve can 
be identified m a wound at the time of 
original repair or the first reconstructive 
procedure they should be resutured Where 
injury of the parotid gland exists the cap 
sule should be repaired and pressure dress 
mgs should be applied postoperatively The 
diet in such cases should be bland and non 
stimulating There is little restitution for 
the loss of muscles of expression except to 
borrow and transpose ribbons of the masse 
ter or temporalis to the angle of the mouth 


or the eyelid respectively (see Facial Pa 
ralysis Chap 30) The repair of Stensen s 
duct is important m the avoidance of a 
parotid fistula 

Parotid Fistula If a parotid fistula 
occurs following a cheek injury the duct 
may be probed preoperatively to ascertain 
its patency This should be done with a very 
fine thin and flexible probe which is gently 
insinuated mto the intra ora) meatus of the 
duct Where this cannot be done with 
obvious ease the duct should be injected 
with 1 S to 3 cc of iodized oil and checked 
by "V ray studies The injection is best ac 
complished with a smooth blunt end 24 
gauge needle insinuated into the mouth of 
tlie duct for a distance of 2 or 3 mm (Fig 
239) 

Parotid fistulae are usually divided into 
two tjrpes fistula of the duct proper and 
those of the glandular portion These di 
visions are based upon the fact that the 
treatment of the tvio types is totally differ 
ent In general it may be said that exten 
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mucous membrane 



Fro 240 Method of reconstrucuon of parotid duct (A) I istuh with proposed incision 
(B) Outlined flap of oral mucosa anterior to masselcr (C) Mucosa tubed epithelial 
surface inward (D) Tubed mucosa sutured to stump of duct (E) Surgical defect in 
oral mucovi closed (F) Skin incision sutured 


sive injuries of the cheek almost always 
result m ductal fistulae Should there be an> 
question about the t>pe of the fistula, the in 
jection of iodized oil into the meatus and 
X raying of the cheek, as indicated alwve, 
identifies the location of the injury Where 
a case comes to hand early after injur> and 
complete original repair is advisable the 
severed ends of the duct may be sutured 
end to end W'hen this is done a flexible thin 
walled rubber catheter should be introduced 
into the meatus and passed up through the 
duct as far as possible before suturing the 
duct The catheter should be left in place 
for a minimum of four days If this is not 
feasible and a fistula follows, one is at least 


fortified by the know ledge gained during the 
original care of the case as to where the 
duct has been severetl whether anterior to 
the masseter muscle or in its glandular 
segment 

W^here the fistula lies anterior to the 
masseter muscle an elliptical incision is 
made about the fistulous opening and bj 
meticulous dissection the duct is mobilized 
in the direction of the masseter as far as 
possible An opening is then made directly 
through the cheek wall into the oral cavity, 
and the end of the duct is brought through 
the opening and sutured to the oral mucosa 
The external incision is then closed without 
tension W'here the duct or any portion 
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CHEEKS (MELOPLVSTY) 



Fro 241 (Left) Radiodermatitjs of cheek S^r over nandble resulted from spon 
taneous breakdown with only partial healing Note atrophic avascular area over greater 
portion of cheek (Right) Restitution by flap advanced to cheek from neck Note modified 
Z beginning at lobe of ear and running down onto neck Mandibular arm of Z practf 
cally invisible 2 months postoperative (see Closure of Arched Defects Chap 21) 


thereof cannot be isolated the catheter may 
be brought up from the mouth into the 
fistulous opening whose edges are then 
freshened and the skin closed This redirects 
the salivar> secretions into the tube and 
thence into the mouth The area about the 
catheter epithel aljzes with time and the 
catheter can be gradually removed until a 
permanent intra oral fistula remains in sub 
stitution for the duct proper To insure 
patencj do weelly soundings for 3 to 6 
months 

here neither one of the aforementioned 
two procedures is possible a new duct must 


be formed This is made from the buccal 
mucosa An incision is made anterior to the 
fistulous opening somewhat longer than the 
thickness of the cheek This incision should 
extend down through the subcutaneous fat 
The buccal mucosa is then bared and two 
parallel incisions are made in it at least }/{ 
inch apart These two incisions are then 
connected anteriorly so that a flap of buccal 
mucosa results This flap can then be tubed 
with the mucosal surface inward so as to 
form a permanent lining and the free end 
of this tube IS sutured to the remains of the 
duct in or about the region of the masseter 
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The oral incision is closed, and the jaws are 
immobilized by simple interdental wirin» 
(Fig. 240). 

Fislulae of the gland proper arc usually 
much easier to handle than those of the 
duct. The simplest way is to cauterize the 
fistula and apply pressure. If this is not 
satisfactory the fistula should be excised, 
the wound edges frcshcncil and carefull> •su- 
tured. Even in these cases immobilization of 
the j’aw for a period of 19 dajs b\ inter- 
maxillary wiring is ad\i«able 

Perforating Voids. Two features arc in- 
j'ected in perforating voids of the cheek 
which are never a problem in the other tiiics 
of \oi(U. One is the restoration of the lining 
of the oral cavity and the other is the com- 
mon occurrence of associated jaw contrac- 
tures Both of the«c may be repaired at the 
same time. The restoration of the lining of 
the oral cavity Is usually accompllshc<i by 
means of intra*orn! flaps of mucous mem- 
brane Where this is not possible, check 
flaps may be turned in on a peduncle to sub- 
serve the function of a lining. The latter Is 
not to be advised in the male because of the 
probability of beard ^owth within the oral 
cavity. It is, therefore, the custom to bring 
in tissue from the lower neck or clasicular 
regions in the form of a pedicle or a lube 

Where adhesions e.xist between the 
cheeks, lips and jaw bones coincident with 
desinjcx/ojj of the hnwg of ihe mouth, Ihpso 
adhesions must be excised and the raw sur- 


Fig 242A (Top) Compound deep 
reconstruction of cheek. Deep cheek plus 
jaw deformity 19 jears after accident 
The latter resulted in complete atrophy 
and flatness of cheek as well as the entire 
mandible The mandible was verj- thin 
and sclerotic Familj' surgeon attempted, 
14 years after accident, correction of 
deformity by inserting bars of presen ed 
cartilage which resulted in lumping and 
deformed appearance of cheek as shown 
in photograph (Bottom) Roentgeno- 
gram of lower jaw after removal of car- 
tilage and 4 months after iliac onlay 
graft from condyle to symphysis Xote 
circumferential wires over graft. 


face covered by free skin grafts or by buccal 
inlay, the so called Waldron-Ivsser method. 
Xo time should be wasted in the mere tran- 
section or stretching of intra-oral adhesion 
and contractures, since the results are al- 
most nlwajs disappointing Once the buccal 
inlay is completed, the free skin graft used 
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TS 1 lining must be kepi in t condition of 
stretch for Ions periotls of time to i\okI 
«hrinkagc nnd oblitenlion of the nu\l> 
formed labnl cul de-sac (3 to 8 month>) 

DI RWGFMrNlS 

SLPrRFICIAI 

from the standpoint of surgical dn^ 
nosis check derangements a\hcthcr seg 
mental or general in character comprise 
distortions displacements or misplace 
mcnls But from the standpoint of repair 
these ma> be siib<li\ided into superficial 
and deep Although accidental tissue dis 
placements of the cheek are unavoidable 
because of its anatomic peculiarities sur 
gical misplacements due to careless repair 
are too common and constitute the mam 
reason nhj plastic reconstruction is so fre 
quenll) necessarj in these cases after the 
original repair («ee Figs 36 S3 and 460) 

Superficial derangements of the cheek 
are usually comprised b> «cars port wine 
marks and pigmentations Unless these in 
vohe more than IS to 20 per cent of the 
cheek area thc> can usual!) be cactsed in 
toto and the surgical defect closed b) the 
inshifting or rotation of collateral skin 
(Fig 241) ^\here the superficial derange 
ments involve more than 20 per cent of the 
cheek they still may be repaired without 
grafting by repealed partial cacision of the 
lesion and coaptation of the lips of the He 
feci (See Chap 18 Surgery of Scars 
under the heading of repeated partial ex 
cisions ) 


A\here the entire cheek area is involved 
the I sscr rotation flap or some moiltfication 
thcriof may be used to provide coverage 
for the cheek 

Dire 

Deep dcnngemcnls of the cheek area arc 
usually neurogenic vascular or neoplastic 
in origin and may be associated with lo-is 
of bony support of the fact or the ab'cncc 
of normal fatty tissue content resulting m 
the so called hollow cheek Their recon 
struction is entirely dependent upon accu 
rate dia-^no'-ts of the etiology mvolve<l and 
the timbre of collateral parts Whenever 
such operations are performed on deep de 
ringements of the cheek again it must be 
called to the student s attention that the 
surgical entry in itself is a form of trauma 
and tissue derangement Therefore it must 
l)c a planned and meticulous procedure 
taking these factors into consideration 
W here such derangements arc due to loss 
of bony support or the absence of adequate 
amounts of fatty tissue these must be 
brought in In the case of bone this obvi 
ously can be introducerl in the form of a 
free graft But in the case of absence of 
adequate fatty tissue padding of the cheek 
the u»e of free fat grafts tb discouraged 
Much better and more reliable results are 
obtained by the importation of the fat in 
the form of a tubed pedicle Such a tube 
when brought into apposition over the 
cheek IS denuded of its epithelium and 
outer layer of derma whereupon the tube is 
opened (after excision of its suture line) 


Fig 242B Compound deep reconstruction of cheek {Continued) (Top left) Patient 
represented in Figure 242A 8 months after total onlay graft of right mandible from 
condyle to symphysis Donor site left iliac crest Note acromiostemal tube earner of 
cheek padding W hereas mand bular form was comparable to other side bone graft was 
only covered by skin and cheek area was still flat and sunken in as indicated by para 
nasal shadow (Top ng/it) A method of grafting fat into cheek in tube form Acromial 
extremity of tube jumped to nasolabial crease {Bottom left) Tube fat “shown tunneled 
into cheek After decortication of tube transection opening and spreading of same 
It was tunneled into cheek through two buttonholes one made over angle of jaw and the 
other perorally {Boltoyn right) Final complete implantation of tube fat into cheek by 
decorticating peduncles of outer layers of skin and burying them subcutaneously (Com 
pare with 242A top) 
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CHECKS (MCLOPLASTY) 


anrf ifie fat covered by derma is insinuated 
into the cheek by means of appropriately 
placed buttonholes (See Fig 242, Author’s 
method ) 

EXCESSES 

Trul 

True tissue excesses of the cheek, for 
the most part, consist of fat deposits hyper 
trophies and senile ptosis These are covered 
in Chapter 30, and under Rhj iidectomies 

False 

Tissue excesses of the cheek area may be 
due to parotid involvement, hemangiomas, 
neoplasms, hyperplastic suctorial pads, lym 
phatic conditions or neoplastic bony sup 
port (see Figs 19 and 311 

All tissue excesses of the cheek have one 
thing m common and that i& the need for 
carefully planned and meticulous excision 
of the tissue responsible for the swelling in 
such wise that the relationship of the cheek 
to surrounding appendages and theiresthetic 
value are not compromised Since check 
swellings are so commonly associated with 
systemic intra oral or infectious diseases, a 
reliable diagnosis is indispensable to ade 
quate surgical prosecution of these cases 
Where the offending pathology involves the 
major portion of the cheek and particularly 
the lining of the mouth ti«ue pedicles 
should have been prepared elsewhere, as for 
inslcince in iVie cervical region and n«gta\td 
into the vicinity of the cheek in preparation 
for immediate reconstruction of the surgical 
defect consequent upon excision of the 
pathology This is not done as a rule where 
the offending lesion is malignant In the 
latter case it is best to excise the lesion 
completely and approximate the mucous 


lining of the mouth to the skm of the cheek 
so as to avoid scarring and retraction of the 
remaining cheek tissue (Fig 84) This 
facilitates later repair and can be accom 
plished at much less tissue cost than if 
considerable postoperative scar has to be 
excised from a cheek wound whose edges 
have been left raw This applies as well to 
acute accidental losses Such raw areas in 
variably become infected only adding to 
the nursing problem because a fundamental 
principle m plastic surgery has been dis 
avowed * 
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Ears (Otoplasty) 


Although the funclioml importance of the 
auricle from the «?tan(lpQint of hearing is a 
minimal one Us esthetic \alue remains im 
questioned Consequentlj anj ami all sur 
gical procedures executed upon il maj be 
considered basicallj esthetic in nature 
Plastic reconstitution of the auricle 
^^hether it be total or subtotal, ii. diffiailt 
for three reasons first, the intrinsic con 
tours of the appendage arc of a hind difTicult 
to mimic or reproduce secondl> the stand 
ard of reconstruction can onl) be the other 
ear sshich implies perfection of reproduc 
lion and finall> the unsuspected \olume 
and kind of skin necessary for reconstruc 
lion of the ear is such that the donor site is 
rclativel> difficult to find and the tissue 
cost IS high Although it is not impossible 
with considerable experience imagination 
and patience to create a fairl> acceptable 
representation of an ear no one has >el sue 
ceeded in making an appendage equal in dc 
tail and quality to its mate Anything less 
than that remains a surgical substitute Not 
withstanding the necessity remains for the 
attempt to be made in the reconstitution of 
a damaged or absent ear, because of the ob 
viousness of its absence and the psycholog 
ical effect upon the \ictim This is particu 
larly true in the male 
Ultimately the student must realize that 
total otoplasty is still m the formative stage 
and that the problem has not as yet been re 
duced to the common denominator of stand 
ardized approach When this stage in the 
development of total otoplasty will have 
been reached it will not by any means im 
ply the final solution of the problem for two 
reasons First, the matter of identical recon 


struction apropos the good cir will remain 
Secondiv , bee ui'-c of thi grt itcr \ anabilit j 
of factors involved in the traumatic cases in 
contrast with congenital absence of the 
auricle there is almost always some involve 
ment of the tissues about the lost auricle so 
that only partial opportunity exists for the 
utilization of the tissues most suitable for 
the reconstruction In con,,emtal absence 
of the auricle this di«idvantage seldom 
exists because the tissues collateral to the 
aliscnt c ir are almost alw aj s of normal lim 
her ami integrity 

\Oir)S 

Totvl 

There arc two types of material necessary 
in the total reconstruction of an auricle 
one IS the soft tissue and the other is the 
supporting structure (Fig 243) 

All manners of approach to the creation 
of an ear have been tried by various sur 
geons the world over The innumerable pro 
cedures described in the literature for total 
reconstruction of an ear may be reduced to 
SIX basic approaches The first is the eleva 
tion of an oval flap of skin from the mastoid 
region at least equal in extent to the normal 
ear free grafting of the resultant raw area 
the deposition of cartilage under the lining 
of the flap and final attempts at molding 
The second approach resides in the making 
of a tubed pedicle usually m the cervical 
region migration or waltzing thereof to the 
normal auricular site arrangement of the 
tube into the shape of an auricle and msinu 
ation of cartilage The third approach is 
usually a combination of the first two (Fig 




Fig 243 Complex contour and details of normal ear and relation of 
cartilage support to o\erlying soft tissues 



Fia 244 Conventional method of total otoplasty (A) Elevation of 
mastoid flap implantation of shaped cartilage and construction of cervical 
tube (a b) intended for helix (B) Free grafting of raw surface of mastoid 
flap and donor site over mastoid with split graft Note running suture 
anchoring free graft into angle between mastoid flap and donor site to 
maintain graft in depths of wound (C) Jumping of cervical flap to superior 
pole of ear and beginning of hefir (D) Finished ear The simplicity of (he 
illustration of the finished ear is quite repre««ntative of the qual ty of an 
actual ear made by this method An appendage thus created has \ery little 
character and never approximates its mate 
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Superior Wing 


Tie 243 \ Total otoplasty by mfins of a ccphalo 
ceraical Hap {Top left) Ca«o of total traumatic loss 
of risht ear w ith the exception of the root of the helix 
\t this stage the neck flap has been doubted posteriorly 
«o that its peduncle becomes the anterior aspect of the 
ear The surgical defect m the neck after rotation of 
flap was closed by undermining and direct approxi 
mation as illustrated b> linear scar leading from lobe 
of new ear dowoiward \t the time that the flap was 
doubled back on itself a temporary perforated tan 
talum support was inserted and sutured into the mas 
towi (Tpp r/gJ/t) C'stemporancovs tantalum svf^vt 
used to prevent shrinkage and atrophy The support 
IS designed so it has a mastoid and auricular wmg [ 

The auricular wing turned at a 70 degree angle to 
the mastoid wing is usually about S cm in height It 
term nates m a superior wing which supports the upper j 

pole of the new ear and an inferior wing which readies 
into the future lobe (Bottotn right) Angle of in | 

cidence of auricular tantalum support to mastoid 

as shown m A P x ny As a permanent support inanimate material is not to be used 




244) The fourth and rarely employed premasloid region The fifth basic approach 
approach is the formation of a more-or less to total otoplasty is based upon an exten 
earlike appearing appendage elsewhere on sive cephalocerv ical flap (Fig 245 also 
the body such as the pectoral region or the 120J} The flap is designed so that its pedun 
undersurface of the arm and the migration cle rests at the site of the intended ear its 
of this crude appendage to the site of the free pedicled end terminating on the neck 



EARS (OTOPLASTY) 



slrirction of mtlividiial anatomic segments 
of the auricle from tissues available in the 
region of the future ear the eventual ana 
iiientin„ of this soft tissue framenork by a 
rarvical tube for purposes of the helix and 
the final insimiation of cartilaginous sup 



Flo 245B Total otoplasty by means of a cephalocemcal flap {Contnued) {Lcjt) 
Anterior view of folded cervical flap containing tantalum implant 6 weeks postoperative 
At th s time the metal support may be removed and shaped pieces of cartilage inserted 
with molding of the ear {Right) Appearance of ear two months after cartilage implants 
Further detailed molding of skin indicated (see also Fig 120J) 


in the region of the lower third of (he 
sternomastoid muscle This flap is made in 
two stages the first js a delaying stage 
which IS then picked up and doubled under 
In this way the distal pedicle becomes the 
posterior facies of a double flap from which 
the ear is made as illustrated in Figure 245 
The sixth approach frequently employed 
by the author is the serial segmental con 


port (o maintain the semblance of an au 
ricular appendage The last named approach 
needs far more imagination metjculousness 
planning and patience than the other five 
but usually results in a more substantial 
and reasonable appearing appendage (Fig 
246) V variation of the last approach is a 
combination of the fifth and the siKth meth 
ods which m the author s hands thus far has 


Fig 246 Authors procedure for segmental total oti^lasty (Tofi left) Congenital 
absence of left ear with basic ear segments formed also cervical tube destined for helcx 
[Top right) Appearance of ear segments 6 weeks after removal of sutures Note their 
buried appearance about the reconstructed external acoustic meatus (Dotlori left) 
Auricular segments assembled into scaphal and concha! portion with cervical tube draped 
around periphery Basic cartilaginous supports inserted but not joined as vet Supple 
mentary tube on neck needed to augment lobular part of new ear {Dotlo i ngl t) Left 
ear all but totally reconstructed Hel one fossa ne^ d ght freeing' at ta 1 end to permit 
helix to bear out in more even fashion Note part cularly good height and allocit on of 
ear as well as angle of incidence of hehcine root 
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EARS (OTOPLASTY) 


resulted in the best mimicry of the auricular 
appendage (Figs 24? and 248) It is im 
probable that a simple standard method for 
otoplasty can ever he anticipated, except in 
congenitally absent auricle, because trau 


There are three sources most often re- 
sorted to for the supporting structures of 
the ear One is autogenous cartilage , the sec 
ond IS homogenous cartilage, and the third, 
which has been given fair trial by plastic 


construction of 



Tic 247A Combined method of total otoplasty (Pick's) (A) Formation of scaphal 
segments by mobilizing a premeatal and mastoid flap which are then tunneled under the 
skin below hairline so that their extremilies cross as indicated (B) Outhning of cepbaJo- 
cervical flap continued as a cervical tube which latter is to form helix (See Fig 24S ) 

matic loss so often involves derangement of surgeons in World W ar II is tantalum in 
collateral tissues thus excluding the possi the form of thick foil or mesh The last has 
bility of reconstruction b> local flaps Six been used by the author in several cases 
approaches to the acquisition of only the during Morld l\ar II and found wanting 
soft tissue from various regions collateral to The most formidable objections to the use 
the future ear have thus been indicated of tantalum in the total reconstruction of 
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ihc car are twoi one is basic, namely, that is that based upon the carlilaRC of the 
any and all foreign materials are morc-or- mother’s ear. The proposition A\as originally 
less inimical to satisfactory reconstructive suggested b> Sir Harold Gillies of London, 
surgery; second, tantalum no matter in Homocartilage, inLen from other source^, 
nhat form it Is emplojcd or hon It is is of questionable integrity. 





Fig. 247B. Combined method of total otoplasty (Pick’s) [Contniucd) Completion 
of the ear 


shaped and prepared, sooner or later is ex- 
truded by the auricle. 

Homocartilage has been extensively em- 
ployed and is still being used by some sur- 
geons, with only a fair degree of success 
The most successful use of homocartilage 


Autogenous cartilage may be used in one 
of three forms. The skeletal framework of 
the auricle may be sculpt out of one piece 
of cartilage, which is a difficult feat and few 
surgeons are equal to it Ultimately, it is a 
question whether or not the difhculties of 
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EARS (OTOPLASTY) 



no 248 (Ic/0 Appearance of cephalocervjcal flap m this case partially tubed with 
cer\ cal tube Note closure of donor s te in neck b> mod Red Z plasty accompl shed 
through application of method for closure of arched defects (Chap 21) {Riglt) Applica 
ton of comb ned cephalocerv caf flap (erminatmg m cervcal tube in major subtotal 
reconstruct on of auricle At this stage both flap and tube have been rotated up rard 
(cf Fig 247 C and D) The flap js shovn in place for construction of concha whereas 
tube has already been draped to ind cate its funct on as a hel x Large inframeatal n pple 
of sk n intended for lobule has been accompl shed by rotating pre-auncular tr angular flap 
downward and doubling it upon itself (d in Fig 247D) In Ui scase donor site for cervical 
flap has been free grafted 


the task are exactly worth the effort The 
same results may be accomplished by a 
second method commonly employed and 
that IS the insertion of autogenous cartifage 
in separately sculpt segments one for the 
helix another for the antihehx another for 
the concha and a separate piece for the 
tragus These may be inserted after the en 
tire auricle has been prepared m terms of 
soft tissue or they may be inserted from 


time to time as the organization of various 
pxrts of the ear permit This depends upon 
the basic procedure emplojed m the con 
struction of the soft ear that is whether it 
IS made from a single flap several small 
flaps and a tube or entirely constructed out 
of a tube 

A th rd manner of employment of autog 
enous cartilage in a total otoplasty is the 
use of diced or ground cartifage This js -i 




{Top) Typical illustration ol traumatic (burn) 
loss of upper pole of ear with distortion and peri- 
auricular scarring; the latter precludes restoration 
by contiguous tissues Note the cervical tube at- 
tached to the site of the root of the helix and 
ready for final transfer (Bottom) Ear reconstructed 
from cervical tube with cartilaginous support in- 
serted seven da>s before Note good size, position 
and form of ear. 
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mcih(ni reccnll3 popuhrizeti l)\ 1 orreat 
\o»n« L\n(lon Peer ind (iii'«tnve Au 
fricht TliL c.jriilvc l)ir ifiir bem^ 
mobilized from t nb is dicetl 'ind Ihcn 
implnnlcd subciil intoiislj in tlit clicsl or 
the li>pochondriiim m i metilbc or icrjlic 
iiCRntut con'-trucicd to inort or lc«s mimic 
the deniK of the cir \ftcr ingrowth of 
filiroii^ tissue into the dicctl ciriilnse "ind 
orgmizitton of (he nn<5s tlit Jitter is re 
mover! ill supirfluou<i li'isuc cut ivvij 
aildition il dctiilcd moulding illemptwl nnd 
the md';'! is in«inuitcd into the «o(t tissues 
comprising, the iiincular ippcndige Flic 
basic concept is in inttreslm^ one II is i 
method given trid bj the luthor in 1936 
when with the ltd of Dr R K Rtchirds 
of \bboit I abontorics i special cartil i«e 
grinder was devi cd Iht mcthorl vvis soon 
abandoned for two reasons one an immedi 
ate ind the other i presumed one nimelv 
that It took too long for the grounti cartilage 
to ofnanize (from five to eight months) ind 
that since the ground cartilage was ilio 
gelher subject to the unprcdictible eccon 
tricities of the ingrown fibrous tissue not 
much reliance could be placet! upon the 
final mainteninct of form of the finished 
ear Peer and \ufncht seem to lie more 
optimistic It IS a procedure deserving of 
attention is to its three to five jeir out 
come 

The cases which present themselves for 
total otoplaslj must be divided into two 
categories the traumatic and the congenital 
absence of the auricle This is unavoidable 
because all total reconstructions are at one 
time or another based upon the utilizntion 
of the skin in the region of the missing 
appendage In the traumatic case this ad 
vantage is often absent due to the fact that 
coincident W’lth the loss of the appendage i 
degree of scarring follows the accident in 
volving the skin of this region thus par 
tially or whollj destroying the integritj of 
the tissue and so depriving the surgeon of 
that advantage This dictates the necessit> 
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lie 249 The patient «hown hid bi 
lateni destruction of the luncles due to 
thml decree burns Onl^ iviilable tissue 
in the Mcmit) was thit represented bv 
alreid> formed lobule and small lube 
lying transversely across the region of 
the anlihchx It was therefore neces- 
sary to import considerable tissue for 
reconstruction of Imih ears For this the 
nucha) tube was conceived as shown 
surrounding back of the neck The ex 
trcmitics or peduncles of the tube he m 
the region of the suprasternal notch The 
tube IS constructed m two steps sepa 
rated by a temporarj peduncle left m 
the nuchal region until through and 
through circulation of the tube is estab 
lished The tube is then split posteriorly 
into two pedicles each one of which is 
then jumped to the ear on the same side 
(Tubi^ running across body midlme 
must be carefully nursed ) 

for importation of tissue from regions some 
times remote from the site of the construe 
tion The ultimate result may be a com 
promise of the color quality of the new 
ear 

In congenital absence of the auricle col 




Fic 250 {Left) Construedon of external acoustic meatus by free rafting 
The rim of meatus augmented by crossed flaps procured from mastoid region 
Incision bdos> ear is atrium made for lining of mfrabbular flap intended for 
construction of concha Flap to be doubled up on it'self as in Figure 24? 
{Right) Concha completed Detailed revision of ear still indicated 



Fio 251 Boujsson procedure for construction of auricular canal {A) Outlining ot 
mastoid flap and through and through buttonhole incision of ear through which flap will 
be rotated (B) Flap being tubed rawside out rotated through auricular buttonhole and 
about to be inserted into meatal smus prqared for it 
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latenl scarnn? docs not cMst and there 
fore full and complete advantage nm !)e 
taken of \\haie\er skin is asailablc in the 
re},ion of the mastoid and tin. ingle of the 
mandible The disadvatUagc of using skin 
m the \icinit> of the future eir is that m 
cisional scars uill remain detectable on the 
exposed skin of the neck 
Hence all procedures from the standpoint 
of initial approach nn> be dixided into two 
Ijiaes those ax Inch arc based upon the 
utilization of tissues in situ plus whatexer 
additional tissues nnv be ncce«sar> to com 
plement the former and tho c which are 
based cnlirclj upon the utilization of tissues 
remote from the auricular region 
\\hethcr a total otoplastj is begun with 
tissues unharmed and normallj present in 
the region of the future auricle or whether 
the reconstruction is based upon the impor 
talion of tissues from other regions differ 
ent surgeons approach the suliject with a 
different surgical blueprint One surgeon 
mav raise a single pedicle flap m the auricu 
lar region, outlined in accordance with the 
general shape of the auricle and implant a 
shaped piece of cartilage under it The flap 
IS then suluretl back into us donor site to 
establish communion between the skin and 
the cartilage hen the flap is re elcaatcd 
with Us supporting tissue a ‘split graft is 
applied against the raw surface of the flap 
and the raw area on the donor site Other 
surgeons use more or less the same basic 
approach except that the flap is not cut 
necessarily to resemble an ear but rather to 
fulfill the proposition of self lining and 
avoidance of delay In the latter case the 
supporting structure is usually inserted be 
tween the two layers of the self lined flap 
hler Personally if possible I prefer to 
construct the auricle more or less piece 
meal bj creating its various anatomic 
ments out of separate local flaps and adding 
one onto another as healing and organiza 
tion permit until the entire auricular np 
pendage is constructed As each and every 




Tie 252 \ procedure for construe 
tion of the auditory canal (\) Outlining 
of donor site for tube as well as location 
for creation of meaial sinus (B) Closure 
of pre auricular lube (C) Inversion of 
lube and its insertion into the prepared 
sinus This may be done m one stage or 
in two depending upon tissue integrity 
■'felhod of immobilizing exircm ty of 
lube within auricular sinus described in 
text (D) Inverted pre auricular tube 
stfrtwed to nm of aufKiiinr stnos 

segment becomes organized an individual 
md appropriate shaped piece of cartilage is 
inserted As the segments lake form one 
after another other segments are added in 
a sequence and size consistent with the an 
ticipated ear The process is terminated by 
the addition of the helix 
In the cases where the auricle has to be 
constructed out of tissues imported from 
other than the mandibulomastoid region 
the plan is usually one based upon the tubed 
pedicle In general the more distant the 
donor site from the mastoid region the more 







Fig 253 a Bilateral reconstruction of 
helix via cervical tube (Tofi, lejl) Cer 
vical tube intended for construction of 
helix Incidentally external auditory meatus shoivs migrated postauricuhr tube inserted 
for reoanstfcictfcrn of ear carraJ (Taf frgM) Tcrbe waJired to supenoir pate of ear wrCft 
inferior pedicle oriented in region of root of heloc iSote meticulous apposition to anti 
helix an important esthetic detail {Bottom, left) Retroauricular position of cervical tubes 
pending development of adequate arailalion pnor to construction of helix [Bottom 
Tight) Appearance of reconstructed ears posterior aspect Ivote mimicry of normal pos 
tenor contours of the auricles 



probable it is that the tissues must be in 
troduced m the form of a tube This is due 
to the fact that the tube is the safest most 
practical and reliable waj of transporting 
relatively large masses of tissue over long 
distances involving extended periods of 
time (Fig 249) 


^Ihenever the site for the construction 
of an auricle is involved bj considerable 
scar tissue it is good practice to excise the 
scar tissue completely and replace it by a 
thick split graft This is in obedience «ith 
a basic principle in plastic surgery discussed 
in an earlier chapter It hefps to augment the 
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Fig Sjill Uihtcnl rcconstriiciKm of 
helix Ma cerMcal lulw {Conlinucd) 
(Le]t) Helix complclcd with thin strip 
of cartilage inserted The extremities of 
the htter arc sutured into the cartihge 
of the antthehx and the rim of the ^caphi 
re«pecti%el> {Risfil) \nterior of 
same patient Note balanced position and 
dressing see Fig 74 \ lejt ) 



height of both ears (For appropriate ear 


circulator) <uppl> of the recipient site as 
well as to improae the general timber of 
the collateral skin and therefore improves 
the chances of the ultimate success of the 
entire venture 

\n additional complicating feature m the 
total restoration of an auncle is the ques 
tion of the external auditor) meatus Where 
this Is absent as is often the case, it must 
be recreated first before any attempt is 
made at the reconstruction of the auricle 
proper This is only functional!) feasible 
where the integrity of the middle ear can 
be established by planigrams and sound 
tests Where the middle ear is absent the 
construction of an external auditory canal is 
of no functional consequence but for es 
thetic reasons an attempt should be made 
nonetheless to mimic the external meatus 
This may be accomplished in one of three 


wa)s b) free grafting of a previousl) pre 
parcil tunnel mimickin„ the canal the Bouis 
«:on procedure of raising a mastoid flop which 
is tubed raw side out and insinuated into 
the prepared tunnel or the preparation of a 
cervical tube which is opened and resutured 
skin surface inward before implantation 
(Figs 230-252) 1 or discussion of methods 
see External \U(litor) Canal and Afeatus 
under Partial \ oids m this chapter 
The final consideration in total recon 
struclion of the auncle is the question of 
the time element allowable for construction 
From a p5)chological standpoint it seems 
necessar) to make 'some attempt at the con 
struction of an auricle as early in life as 
possible to avoid ridiculing of the )oung 
patient by his playmates From a practical 
surgical standpoint this does not solve the 
problem because the appendage constructed 
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eirly m life does not keep pace with its dissection freeing and allocation of such 
mate and therefore needs augmenting when segments of the undeveloped ear as may be 
the mdividuil has attained puberty or present They are often inadequate or use 
young manhood less in the reconstruction but only explora 

In actual practice the first step in the toiy siiigical evaluation will tell At other 
case of a young child consists of maximum times an amazing amount of tissue is thus 
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pimctl plus 1 proper ongiml nllocntion of 
the future etr ^\lnte^cr rtw ircas result 
from the htler muat be free graftwl for the 
time beinR 

Prior to the child s admission to 'chool a 
lobule ma> be added although this mote 
frequenll) present m congenital microtia 
than other parts of the appendage Comet 
dent tsiih the fobule a hebx shouhf be ap 
pended \ia a cersical tube This u uallj 
helps in tiding the child o\cr the psjcho 
logicalK most vulnerable period in life 
\\hen he reaches the a^c of ten or more 
total re-c\alualion and final reconstruction 
maj be planned 

From the foregoing basic considerations 



I-ic 253 Construction of hclis (and 
antihelis) via postauricular flap {Left) 
Rolling of postauricular skm anteriorly 
Reconstruction completed with 
cartilacc inserted 



Fic 256 "Method for the construction of the antihelix in shell 
ear (lop ear) No cartilage need be excised in the average case by 
this method providing the parallel incisions are properly placed and 
the sutures properly ^located The retention of the cartilage inter 
ven ng between the incisions (see a and b) augments prominence of 
the antihelix and obviates an anterior skin fold unavoidable m most 
procedures based upon cartilage excision MTiere the latter is un 
avoidable a through and through resection of skin and cartilage is 
preferable (see Fig 257) 



.11 ^r- tTnit Mt\ Anterior view preoperative {Top right) 

posC’at.ve fe/0 Poster, or v,ew prcoperaUre («»«»», rrfir) 

Posterior view five years postoperatne 
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concerning tot'll otopl-ist) the student must 
realize that the total construction of an 
auricular appendage is a problem not onI> 
mvohing ph>5ical anatomic and technical 
considerations but one Mhich might be 
classed with the more extensue psjchoso 
matic problems In actual practice this is 
borne out in almost e\er> case 

Partial 

Helix Lndoubledlj the most common 
injury to the car is the loss of the helix 
or a part thereof This is notonouslj the 
case in thermal injuries of the car 

There are three basic approaches to the 
construction of the helix (Iig 235) One 
and probably the mo't commonlj cm 
ploved resides m the construction of a ccr 
\ical tube of appropriate circumference ami 
length and migration of the tube to the rim 
of the remaining portion of the auricle 
After us allocation m front of the superior 
pole of the injured ear and abo\e the pos 
tenor nm of the lobule the tube is opened 
on the underside and sutured to the auricle 
At a later date this may require insinuation 
of a thin rod of cartilage which is usuall> 
obtained from the scapha of the other car 
if the latter is a large one 

The second method is to excise the 
scarred nm of the injured ear make an 
appropnate convex incision in the region 
anlerjor to the mastoid so that the ran 
edge of the injured ear can be sutured into 
the incision VTien complete healing and 
organization has taken place another simi 
lar incision is made somewhat posterior to 
the ongmal and consistent with the tissue 
requirements for the construction of a 
helix The tissues are then undermined an 
tenorly until the ear is completely freed 
The mastoid tissue thus added onto the in 
jured ear can then be folded on itself and 
sutured posteriorly into the auricle so as to 
resemble a helix (Fig 2S4) 

Another method sometimes employed is 
to make an incision m the cephalo auricular 
sulcus of the injured ear through the entire 



Tie 25S Reconstruction of helix and 
antihelix v la cer\ ical tube Tulie doubled 
upon Itself with lower half of tube 
destined to form antihelix and upper and 
outer half of tube for hebx A indi 
cates point of transection 'o inner seg 
ment of tube may be rotated mediall) 
and outer segment can be attached to 
lobule 

thickness of the skm down to the pen 
chondnum undermine this posterior auricu 
lar skin to the free edge of the auricle roll 
it out toward the edge so that the flap re 
mains doubled upon itself and then suture 
the advanced cut edge of the flap to the 
back of the auricle so that a Hehcine nm 
IS made about the injured ear The raw sur 
face remiming on the back of the auricle is 
then coveretl b> a free sphi skin graft After 
iJjc of flve or six »fek5 or more a thm 
strip of cartilage ma> be inserted into the 
newly created helix to maintain its form 
This procedure carries with it considerable 
circuIator> risk is only seldom employed 
and is not to be recommended for routine 
use (Fig 255) 

Antihelix \n ear devoid of its antihelix 
almost invariably implies the absence of the 
helix VTiere the helix is present the tis 
sues for the antihelix are also present but 
not formed This is only true in the con 
genital lop ear 

The basic approach to the reconstruction 
of the antihelix m the congenital case is to 
make an incis on on the back of the 'luncle 



Fig 2S9 Alethod of reconstruction of the antihelLT concha and 
hela by the use of cervical tube (Tofi {efl) Traumatic loss of anti 
helix concha and tail of helix (irvical tube already in process of 
migrat on (Top Lateral view of ear deformity Cervical tube 

at time of its making Buttons under tube carry fine wire mattress 
sutures for reenforcement of donor site closure These are removed 
on the fifth day (BoHom left) Cervical tube shown m grated to ear 
defect (Bottom r/g/t) Anterior view of completed soft tissue repair 
Contrast difference in p gmentation of repair and rema nder of ear a 
frequent phenomena in colored races Insertion of cartilage will atig 
ment the ear 
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more or less m line ^\lth the polaritj of the 
future antihehx excise a \\etlj,elikc nbbon 
of cartilage on each side of the line of the 
antihehx and approximate the lateral lips of 
the cartilage over the unexciscd central 
mcnl of cartilage The amount of cartilage 
to be exci«crl is entirely dependent upon the 
height of the superior pole of the ear (I igs 
2a6 and 257) 

The most commonly employ e<l procotlurc 
m the reconstruction of the antihcbx in 
traumatic voids is to suture the rawed edge 
of the antihehx into an incision made just 
above the deformity and below the hairline 
W hen complete organization has taken place 
an incision is made as closely as possible to 
the hairhnc above and sufiicient skin is 
mobilized in the form of a flap hinge<! upon 
the injuretl auricle adequate for the making 
of an antihehx If the flap is adequate in 
size *0 It can be folded upon itself in the 
direction of the head only the raw area 
remaining upon the latter need be split 
grafted Often it can be clo«icd bv a mo<Iifie(! 

7 plasty Where this is not possible a 
Stent mold must be covered with a «pbt 
graft and the cn«cmble insinuated between 
the elevated flap now attached to the auri 
cle and the raw surface left by its creation 
on the head tpon the completion of the 
antihehx in this fashion a helix must be 
added according to one of the methods dc 
scribed under that heading 



Fig 260 Cocheril procedure for reduc 
tion of an ear 



Tic 261 The Lexer procedure for the 
reduction of an car 


The method just described though rela 
lively simple and m common use is seldom 
very satisfactory \ more satisfactory pro 
ceilure is to make a long cervical lube 
which IS then waltzed into position just 
aliove the injured auricle and more «pecifi 
tally to a point originally occupied by the 
root of the helix \fter three or four weeks 
a «er.meni of the tube consistent with the 
horizontal diameter of the antihehx is 
opened and sutured into its rawed edge 
\flcr the lapse of another two or three 
weeks this same process is reversed m the 
direction of the root of the helix and su 
lureil to the originally implanted pedicle of 
the tube This forms a segment of the 
original cervical lube doublerl upon itself 
in the region of the superior pole of the 
injured car When this step has been com 
pletcd and healing has taken place the cer 
vical peduncle of the original tube is mi 
grated to the region of the lobe of the ear 
thus subserving both the construction of a 
helix and an antihehx (Fig 258) WTien the 
lube has attained circulatory integrity the 
remainder of it is opened and sutured about 
the now more or less reconstructed auricle 
to act the part of the helix This results in 
a double fold or to put it another may two 
layers of the original cervical tube in the 
region of the superior pole The appearance 
IS similar to that of tmo convolutions The 
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Fio 262 One stage reconstruct on of ear deformity due to loss of heh\ and antihel ^ 
{Left) Preoperatne cond tion {Right) Postoperative cond tion This t\as accomplished 
6y reduction of size of right ear and transfer of excised segment to injured ear as composite 
free graft (Reduction of angle of heliane root may be indicated ) 


skin between these convolutions is then ex 
cised and the segments of the tube are 
sutured together so that they constitute a 
concive Teprescntation of the region of the 
antjheljx The outermost segment nhich is 
continuous with the tail of the tube last 
migrated to the ear is sutured so ns to be 
representative of the helix There are se\ 
eral advantages to this method It can be 
accomplished without any scarring whalso 
ever m the region of this masto d It is 
accomplished at a comparatively low tissue 
cost It IS n simple method This metliod is 
particularly advantageous where the pa 
tients good ear has a prominent fossa of 
the antihelix and consequently also an obvi 
ous crus By proper excision of the two 


segments of the folded lube a much better 
fossa can be created than by certain other 
means (Fi^, 259) 

IVJjere the antihehx of the norma} ear is 
n more or less characterless flattened seg 
ment of the auricle a much less time 
consuming procedure can be carried out by 
the use of local flaps Two curved tnangu 
Inr flaps are made one in front of the 
injured ear and the other over the mastoid 
region points downward The> are tunneled 
tmder the skin remaining between the two 
flips and !>ing above the superior pole of 
the auricle They are guided into the tunnel 
one above the other by appropriately 
placed sutures in the tip of each flap so that 
when the sutures are crossed under the tun 
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Fig 263 Combined reconstruction of scapha and helix {Top left) Defect of the 
auricle showm sutured into the mastoid skin (Top right) Ear is now freed with tn 
angular flap of mastoid skin left attached and doubled on itself Alastoid defect is shown 
closed by direct approximation {Bottom left) The flap is sho\vn with sutures removed 
and ready for reduction and insertion of cartilage {Bottom right) Final result with car 
tilage inserted 
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Fig 264A Total reconstruction of scapha and hel t (Right) Fxc slon of all contractile 
scar tissue in region of superior pole shifting of anlihelix and rema ns of scaphal cartilage 
posteriorly with attachment to posterior tunnel flap Latter is shown partiallj avulsed 
so as to accommodate shifted ant hel x and supply tissue for scapha Infra auricular suture 
line indicates coincident approach to base of concha \\htch also had to be shifted pos 
(eriorjy and reimbedded in order to permit adequate rotation of contracted ear (Left) 
Formation of pre auricular and postauricular tunnel flaps according to authors method 
These are destined to supply crus of helix and fossa of helix with scapha Note infra 
auricular tube intended for helix With freeing of superior pole cervical lube can be 
brought up to form helix 

neled skm and brought out superiorly the of the ear Alter the lapse of three or four 
flaps are more or less crossed thus forming xveeks the skm of the hairline is incised 
a lining under the bridge of skin remaining and the entire appendage is freed from the 
above the injured ear The donor sites side of the head The ■'mall granulating 

always can be closed by undermining and area on the latter can be free grafted if 

direct approximation Uben this lined en necessary The ear is then ready to receive 

semble of skin is healed its lower edges are that portion of the missing helix surround 

incised and sutured to the rawed injured mg the antihehx This can be added onto 

portion of the auricle At the same time a the reconstructed antihelix by one of the 

thin piece of cartilage may be inserted into methods described above under the head 
the lined flap and sutured to the cartilage ing Helix 
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Under cerliin conditions and m particu 
lar circumstances a one stage reconstruction 
of a missing anlihelix and helijc may be 
done One of the prerequisites to this is that 
the normal ear be sufficient in size to to! 
erafe reduction Jn C/iis speaaf circumstance 
the defective ear is prepared by rawing of 
the edges of the defect and ^^hatever small 
excisions are necessary so that the exlrem 
ities of the defect can be brought together 
Vhen the reconstruction is completed seg 
ments are removed from the normal ear so 
as to reduce it to the size of the recon 
strutted ear This can be accomplished by 
several standard procedures most of which 
are based upon the original procedures of 
Cocheril (Fig 260) and Lexer (Fig 261) 
with a one stage result as indicated in Fig 
ure 262 

Scapha Losses m connection with the 



Fic 264B Total recon tniction of 
scipha and helix (Continued) (Right) 

I ostcrior aspect of reconstructed right 
ear showing adequate ccphalo auncuhr 
angle This is a cardinal test for a well 
p Kitioned and reconstructefl ear (/ eft) 
Upper pole of car shown ready for com 
plcte avulsion with cervical tube brought 
up into position for approximation to 
availseil car Note that one peduncle of 
cervical lube has been migrated into 
infra auricular mcisicn to avoid addi 
tional scarring The same peduncle will 
migrated to completed root to form 
helix 

«capha alwa>s involve at least deformit} if 
not actual loss of the helix If the post 
auricular skin is not implicated it nia> be 
userl in the reconstruction The defect is 
freshened and sutured into the skin over 
Ijing the mastoid (Iig 263) \ttheexpira 
tion of two weeks or more the ear is mobi 
heed Kfth a tccan^uhr dap al mastoid <kfn 
left attached to it This is then folded on 
itself in an anterior and superior direction 
so as to form a double layer pouch of tissue 
as illustrated The defect over the mastoid 
IS closed bj direct approximalion after 
undermining \fter the lap«e of another 
three or four weeks the folded tissue flap 
at the top of the ear is then reopened most 
of Its fatty tissue is removed and a strip of 
cartilage is inserted to form the convexity 
of the helix The cartilage is taken from 
the normal ear 

In certain instances particularly in 
bums scaphal voids may be complete In 
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Fig 265 A method for construction 
of tragus from rotated preaur cular flap 
Cartilaginous support to be taken from 
back of concha 


such cases the use of one mastoid flap is 
inadequate in the reconstruction In such 
instances the correction may be made by 
the use of two flaps-^ne preauncular and 
the other postauricular— which are tunneled 
above the ear and under the skin of the 
scalp as described m the authors proce 
dure mentioned heretofore This almost 
tnvanab]> necessitates additional tissue m 
the form of a cervical lube (fig 264) The 
contracted portion of the scapha is then 
incised so that the antihelix can be brought 
back o\er the mastoid thus expwsmg the 
antihelicme fossa and is sutured to the 
extremity of the posterior flap This coinci 
(lently opens up the concha as illustrated 
Two or three weeks later the superior pole 
of the future ear now comprised by the two 
tunneled flaps is avulsed This creates a 
cephaJo auricular space behind the ear so 
necessary to a well appearing reconstnic 
tion particularly when viewed from the 
rear The lower peduncle of the cervical 
tube IS then waltzed up and around to the 


Concha It is n rare injury to find only 
the conchal segment of the ear missing 
U henever the concha is missing some other 
major segment of the ear is usually hckwg 
Where such an exclusive injury does exist 
it IS usually a major perforation of the 
auricle This type of defect is most expedi 
tiously reconstnicteii by a posterior auncu 
lar flap which is folded upon itself and 
insinuated through the perforation to the 
anterior aspect of the auricle When com 
plete organization of the flap has taken 
place Its folded extremity can then be split 
and sutured into the denuded rim of the 
anlihelix and the region about the external 
auditory meatus This type of repair as a 
rule is adequately sustained by the remain 
ing cartilage of the auricle and seldom 
needs additional cartilage for its mainte 
nance 

The Tragus The simplest procedure for 
the construction of the tragus consists in the 
mobilization of an adequate flap anterior to 
the lobule which is then advanced upward 
folded upon itself and rotated across the 
conchas© as to forma \ery prominent nip- 
ple m that region The donor site is mvari 
ably closed by direct approximation Alter 
a period of from three to four weeks entry 
is made into the flap through the original 
suture line and a small piece of cartilage is 
inserted The soft tissues at the base of this 
suture line and anterior to the external audi 
tory meatus should be dissected to the cam 
lage of the external auditory meatus The 
free graft of cartilage insinuated into the 
new tragus must then be sutured to the 
meatal cartilage in order to maintain posi 
tion and direction of the tragus (see a and 
b in Fig 265) 

External Auditory Canal and Meatus 


anterior underfolded flap which acts as the 
crus for the future helix Finally the other 
peduncle of the tube is waltzed and ad 
justed to the ear coincident with readjust 
ment of the concha which m the case illus 
trated was drawn to the head by fibrous 
tissue back of the ear 


^Vhere the middle ear is present and func 
tiomng there is a rational basis for the 
construction of an external auditorj canal 
and meatus This is usually accomplished 
by relatively extensive excision of soft tis 
sues in that region thus forming a surgical 
sinus of considerable extent In the prcpa 



VOIDS 


509 


nlion of llie caml there ^^hould be no fenr 
of excising too much tissue The usuil 
mistake leading to failure (postopcrali\c 
atresia) is the excision of too little tissue 
Once an adequate sinus has been estab 
lished It ma\ lie lined b> a spin skin j,raft 
wrapped about a Stent mold This is seldom 
a reliable procedure because the split graft 
has a pronouncetl tendenc> to shrink and 
e\entuallj obliterate the new canal This 
can be axoided to a large degree through 
prolonged stretching of the new canal b> 
packing with humid cotton The cotton 
must be changed every four or five days 


the inner fatty content of the tube turned 
outward This procedure carries with ii a 
definite technical difficulty and that is the 
securing of the free end of the tube into 
the depths of the wound The same diffi 
culty arises in connection with the Ilouisson 
procedure which utilizes an inverted tuled 
flap taken from the postauricular area (I ig 
251) This can best bt accomplished bv the 
use of an acutely curved Reverdin needle 
and the use of fine w irc suture material The 
sutures arc first passed through the end of 
the tube one at 6 and 12 o clock and the 
other at 3 and 9 o clock The Reverdin 



Fig 266 \ method for total construction of a lobule by the use 
of a preauriailar flap (A) Outl ne of flap (B) Inversion of flap 
(C) Closure (See Fig 267 ) 


over a period of ■several months A more 
reliable and permanent reconstruction with 
out the necessity for prolonged dilatation 
can be obtained by the use of a free full 
thickness graft When using full thickness 
skin It must be taken from a hairless area 
or the new canal may become filled with 
exuberant hair growth (Fio 250) Skin from 
the inner aspect of the arm is ideal 
The most reliable method of construct 
ing an external auditory canal is by the 
use of a small lube This may be made 
under the angle of the jaw or immediately 
m front of the ear At the time of its trans 
fer into the surgical sinus the waltzed pedi 
de of the tube is reopened sutured into the 
sinus with the skin surface turned in and 


neevlle is pas'^ed through the depth of the 
surgical sinus and one end of the wire su 
ture is insinuated into the opening m the 
Reverdin needle This is then withdrawn so 
that It presents somewhat to one side of the 
smus The same procedure is repeated with 
the other three ends of the sutures The 
lube can thus be allocated in the depths of 
the sinus by pulling upon the wire sutures 
The suture end presenting at 12 o clock is 
then tied to the suture end presenting at 
3 od«:k and the suture presenting at 6 
o dock IS tied to the one presenting at 

9 odock That portion of the tube adjacent 

10 and on a level with the external circum 
ference of the surgical sinus is then approxi 
mated by a few fine plain or chromic gut 
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Fig 267 Illustrating preoperative and 
postoperative condition in reconstruction 
of auricular lobule according to method 
shown in Figure 266 (Delay of flap is 
sometimes necessary ) 

sutures When adequate healing has taken 
place after about two weeks the tube is 
divided about one quarter of an inch above 
the level of the concha and is properly 
trimmed Its internal skin edge is approxi 
mated to the skin of the concfia and the 
medial rim of the tragus (Fig 252) 

Lobule The simplest method of recon 
struction of the lobule in the hands of the 
neophyte is that relying upon the use of a 
small tubed pedicle usually taken from the 
region posterior to the angle of the man 
dible The tube is waltzed into position 
until it IS m the form of a small loop or 
a U The two extremities of the loop 
after circulation is adequate are incised and 
approximated so that their fusion resembles 
a lobule 

I prefer a preauricular flap as shown in 
Figure 266 Other adequate methods are 
those of Nelaton Dieffenbach and Gavell 
(Fig 268) 

DERANGEMENTS 
The ear like the nose being a protruding 
freely mobile appendage may suffer de 
rangeraents on a segmental rather than a 
general basis more frequently than other 
anatomic parts which are more integrally a 
part of a larger whole In other words dis 
tortions displacements and misplacements 


of the auricular appendage may more easily 
be visuahaed as segmental or general 
apropos the subdivision of voids into par 
tial and total 

SrCUENTAL 

Segmental distortions displacements or 
misplacements of the auricle may be either 
congenital or acquired The congenital types 
of derangements are more often than not 
looked upon as individual characteristics in 
a patient These congenital individual char 
actenstics of the auricle are such a promt 
nent part of the physiognomy of the indi 
vidual and their vinatjons are so manifold 
that they may be likened to the finger 
prints In fact the French Surete capitalizes 
on this consistent variation m human ears 
by employing it m the identification of m 
dividuals parallel with the use of the finger 
prints With detailed study of the anatomy 
of the auricle this becomes quite evident 
and (he surgeon is often able to identify 
bis patients by means of the ear m the 
same way that the roentgenologist often 
recognizes the identity of a patient by a 
roentgenogram of his chest pelvis, or knee 
joint 

The correction of these characteristic 
congenital disproportions affecting mdivid 
ual auricular segments is usually of no 
practical consequence unless the variation, 
as compared with the rest of the ear is of 
such extent that it is too obvious For in 
stance the lobe may be so small that it is 
afmost entirely absent or the antifie/ix may 
be so flat as to be all fossa and no crus 
The helix may be so prominent in one part 
as obviously to distort the whole or the 
tragus may be so large as to appear like 
a separate segment or appendage of the 
auricle In such instances a revision of the 
segment is indicated 
The acquired derangements of the auricle 
consist for the most part of scars pigmenta 
tions and other defacements If these occur 
on the back of the auricle they can almost 
always be excised and the surgical defect 
dosed by direct approximation If they 
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occur on the front of the eir where the *:l.in 
IS thin light and clo«el> adherent to the 
underljing cartilage the defect after being 
evcised must be replaced b> a split graft 
unless the size of the affectcrl segment »s 
such as to permit excision of some of the 
underl>ing cartilve according to geometric 
plan thus permitting closure of the defect 
bj direct approximation of the cartilage 
and skin 

The most common segmental derange 
ments of the car aside from the primar> 
lop ear are affections of the lobe These 
consist of cleft's deringements of size posi 
tion angle of incidence to the rest of the 
auricle or the head or fusion with the <kin 
of the face The correction of such derange 
ments is alwajs a matter of geometric shift 
mg of small flaps whose exchange estab 
lishes the desired form or position of the 
lobule (Figs 269 and 270) 

Lop Ear (Primary) \ common dc 
rangement of the auricle consists of the 
so-called lop ear \ lop ear which belongs 
in the categorj of auricular derangements 
IS of a specific t>pe in contrast with one 
which IS primarily a ca«e of macrotia and 
whose lop is more apparent than real The 
latter should be clas<5^ under Excesses — 
(Macrotia) The true or primar> iop car is 
one where the relationship of the various 
segments of the ear— particular!) their size 
— is within normal limits but the ear as a 
whole has a large scaphoconchal angle It is 
not due to an unusuallj large concha or a 
generally large ear but is a \erj thin ear 
with inadequate timbre of cartilage and 
lack of anlihehx with a flaring fossa This 
t>pe of lop ear is not unusual and its cor 
rection is quite simple This correction con 
sists of a simple excision of an elliptical 
area of skin on the posterior aspect of the 
ear double incision of the antihehcme car 
tilage m the polarilj of the normal crus 
external eversion of the incision under the 
mobilized central bar of cartilage and oxer 
correction by a «econd approximation over 
the central bar (Fig 256) Final narrowing 
of the scaphoconchal angle is by direct ap 
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Fig 268 Gaxcllo procedure for total 
reconstruction of Inbiilc 

proximaiion of the surgical wound Before 
closure of the skin the conchal cartilage 
ma> be more sccurelj approximated to the 
fa«cia o\erl>ing the mi«toid region for 
purpo«es of overcorrection This procedure 
must not be used on the t>pc of lop ear 
which will be discussed under Excesses 
and classified as a secondar) lop ear 
W G McPmH has presented a scholarl) 
treatise on lop ears m the September 
1947 issue of the Journal of American 
Society of Plastic and Reconstructs e Sur 
ger> He divides them into three tjpcs all 
of which nevertheless have one thing m 
common — the maldeveloped antihehx He 
proposes a procedure which attacks the true 
iop ear on this basis directly and exclu 
sively McEvitt s procetiure is basicallj 
correct but tends to leave an antihehx 
sharper than normal with an occasional skin 
fold antenorly which may remain perma 
nentl> The maintenance of the cartilage 
bar between two incisions and the double 
row of sutures (authors practice) between 
fossa and concha eliminates this esthetic 
detail and ultimately results in a firmer 
antihehx Excision of cartilage in a true 
lop ear is a rare necessity except for a 
small wedge in the region of the antitragus 

General 

Cauliflowrer Ear The cauliflower ear is 
essentially a derangement of the cartilagi 
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Fio 269 Congenital deformity of 
ears Note e\cessive prominence of anti 
helLX Its separated crus pronounced 
depth and malformation of concha de 
formed antitragus pleated lobule with 
relatively normal helix and fossa of the 
helix Conditions such as these necessi 
tate complete separation of all major 
segments of the auricle and their indi 
vidual shaping and reconstitution No 
set or prescribed plan of procedure is 
possible 

nous supporting structure of the appendage 
The auricular cartilage has many rather 
large perforating arteries whose walls are 
closely adherent to the surrounding carti 
laginous framework The resiliency of the 
framework is of a far greater degree than 
the elasticity of the arterial w-alls Conse 
quently when severe trauma is inflicted 
upon the auricle, although the cartilage may 
escape without actual fracture the arterial 
wall IS torn loose, or more often the artery 
IS actually lacerated as it passes through the 
cartilage Profuse subpenchondrial hemor 


rhoge results If the perichondrium is torn, 
as It often is the hemorrhage will extend 
under the skin With the organization of 
the clot and separation of the perichondrium 
from the cartilage, the latter m due course 
of time will warp The organized blood clot 
remains as a hard elevation under the skin 
The ulumate result is a deformity of the 
entire auricle 

The avoidance of a cauliflower ear resides 
in the early evacuation of the clot by means 
of a buttonhole incision and the applica 
tion of a pressure dressing over the affected 
part or the entire auricle 

The reconstruction of an old cauliflower 
ear is based upon the total excision of all 
«car tissue under the skm, which sometimes 
demands excision of some of the skin over 
lying the organized hematoma This will 
usually reveal a warped, fibrosed cartilage 
underneath which must be recarved or 
whose warped condition may be remedied 
b\ crosshatching or partial excisions The 
entire ear should then be splinted in the 
same manner as an acutely burnt ear 
namely, by accurate packing of humid cot 
ton into all the curvatures and recesses of 
the newly reconstituted auricle This splint 
ing must be maintained for a relatively long 
period of time a minimum of 19 days be 
cause the warped cartilage has a tendency 
to resist repositioning 

Deformities Deformities are extreme 
derangements of the auricle which may be 
either congenital or acquired (see ‘ Cauli 
flower Ear ) Strictly speaking they apply 
to ears whose over all dimensions are within 
the normal but the relation of whose seg 
ments and their individual forms is out 
side of the normal These derangements and 
irrelationships more severely affect the 
upper half of the ear than its lower counter 
part They are usually marked by a promi 
nence of the crus of the antihehx (in con 
trast with the lop ear) a small fossa of the 
antihelix, a restricted helix and a crowded 
concha (Fig 270) The ear in general ap 
pears as though its various segments were 
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pushed or cro^\(Ied down on the side ol the 
head 

The reconstruction of an ear so deformed 
necessitates as much ingenuity as the total 
construction of an auricle No rigid manner 
of procedure or blueprint for such recon 
struction can be laid down because every 
auricle is a problem m itself In general, 
the individual problems presented bj this 
type of ear are the revision of the root 
of the helix, enlarging of the scaphi and 
antihelicine fossa, reduction of the promi 
nence of the antiheliv, revision of the helix 
and, in general, increasing the height and 
the prominence of the superior pole of the 
auricle It is alwavs a problem for the e\pe 
nenced plastic surgeon (I ig 271) Ilisbesi 
accomplished in one surgical inning 

Miscellaneous Many more derange 
ments of the auricle occur in connection 
with hemangiomas, epithelioma, lupus, dcr 
mold cj'sts and nacvi These conditions usu 
ally command partial or total excision of 
either the soft tissue covering of the auricle 
or some or all of its cartilaginous frame 
work, thus resulting in surgical voids which 
must then be reconsttucied in accordance 
with the principles laid dow n under relevant 
otoplasties above 

EXCESSES 

Truf 

Lop Ears (Secondary) Although an 
otherwi<;e normally formed auricle can be 
so placed on the side of the head as to 
have an unusually large cephalo luncular 
space (see under' Derangements’ ) in actual 
practice the secondary or false lop car 
will be found marked by a prominently 
augmented superior pole, it will have an 
excess of both skin and cartilaginous sup 
port, an augmented cephalo auricular space 
and coincident absence of normal relation 
ship of parts It may or may not have an 
unusually fiat antihelix, a flaring fossa of 
the antihelix, a prominent helix with a wide 
fossa, and a deep concha with a thick carti 



Fic 270 Methods of freeing car 
lobule (Top) Conventional method of 
web excision and closure (Bottom) \ 
method of separation by web splitting 
procedure (Pick) This obviates visible 
suture line below the car 

laginous floor It is a bastcnlly nnd intnnsi 
call> unbalanced or deformed ear (Fig 
272) in contrast with a true macrotia, 
which IS a balanced but totallj exaggerated 
atirtch Hence f/re commonly encountered 
simple descriptions of the operation for 
correction of a lop ear prove to be in 
adequate to meet the problem of the sec 
ondary or false lop ear whose superior pole 
IS exaggerated and so gives the appearance 
of an ear protruding from the side of the 
head The simple incision excision or mul- 
tiple incision of the conchal cartilage on its 
posterior cephalo auricular aspect and ce 
phalad apposition cannot correct the con 
dition fully 

The false lop ear demands calculated 
excisions of the antihelix, concha, anti 
tragus, and the skin, both over the posterior 
as well as the anterior aspect of the ear 




Fig 271 {Top left) Preoperative condition of upside down ears A complete invcr 
Sion and dystocia of the ears {Top Postoperative reconstruction {Boltoni lejt) 

Preoperative posterior view of upside down ears {Bottom rtght) Postoperatne pos 
tenor view Cartilage e^stended throughout ear Appropriate sections were removed in 
feriorly and transplanted into augmented upper poles 

The excisions must be volumetncally accu prior to operation so that the mistake is not 
rale and geometrically precise in order that made of excising the same amount of carti 
the formative restorations of such an ear lage on the two sides and so end up with 
result both m normal appearance of the two ears which look fairly normal mdmd 
individual auricle as well as bilateral sym ually but do not resemble each other m de 
metry and likeness Since the amount of the tails The proper reconstitution of this type 
various segments on the two sides usually of ear is actually n combimtion of many 
vanes it is necessary to identifj the geo more or less standard procedures applied to 
metnc dtHecences hetnecn the U\o ean lodividual ses-ments or parts of the auncJe 
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Tie 272 Excessi\e segmental de\eloprncnt of the ear {Top, teft) 0\ercIe\elopfT)ent 
of scapha wUh pronouncetl DarvMn’s tubercle and dystocia of hehx {Tap, right) Post 
operati\e (Boltorft, left) Posterior mcw preoperative (Bottom, right) Posterior vien, 
postoperative (Unevenness of tail of left helix due to abrasion after healing ) 


The basic plan of reconstruction of Ibis 
type of ear resolves itself into three parts 

(1) the reduction of the great flare of the 
helix, including the fossa of the antihelix. 

(2) the reduction of the horizontal dimen 
Sion of the concha posteriorly, and (3) re 
construction of the antihelix The basic pro 
cedures upon which this is accomplished are 
the Luckett, Alonks, New and AIcEvitt 
operations and also their numerous van 
ations 

One thing that the student should bear 
in mind m connection with otoplasties is 
that they must be done on strictly indmd 


ual geometric premise To do otherwise is 
to substitute a surgical monstrosity for a 
deformity 

A macrotia, strictly speaking signifies a 
generally large ear overall, vvhidi is in 
Itself symmetric but out of proportion to 
the head Such an auricle is less common 
than any ‘lop ear " It is much less common 
than the simple lop ear with its increased 
scaphoconchni flare Alhereas a true lop ear 
IS essentially obvious m the anteroposterior 
view, the true condition of macrotia is more 
conspicuous m profile This is due to the 
fact that the ear m macrotia is out of pro 
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of the segments of an otherwise well formed 
api^ndage may be indicated The only de 
tail of surgical consequence m this connec 
tion js that the excision be planned so that 
It conforms with Langers lines of tension 
on the one hand and not interfere with the 
integrity or the position of the auricle on 
the other 


Fic 273 Joseph procedure for rcduc 
tion of magalolobule Shaded area repre 
sents type of excis on 

portion to the size of the head rather than 
out of position as concerns the head 
WTiereas in the lop ears the basic con 
siderations are the reduction of the scapho 
conchal angle the creation of an antihelix 
and only a minor reduction of one of the 
tangent segments of the ear cartilage in 
macrotia on the other hand all segments of 
the ear have to be reduced to conform to 
a predetermined over all dimension of the 
ear as compared with the size of the head 
This IS accomplished and based on the ong 
mal operations of 'Morestin Cochenl 
Lexer and their variations (Figs 256 260 
and 261) and that of Joseph as concerns the 
lobule (Fig 273) It is a task almost equal 
to a total otoplasty necessitating expen 
ence sense of symmetry and appreciation of 
detail Both should be done at the same 
sitting 

Congenital Rests Since the embryologic 
genesis of the auricle is based on six sep 
arate loci misplacement or lack of proper 
incorporation and fusion of these into the 
adult auricle is not rare Extraneous ap 
pendages many of them containing bits of 
cartilage may be found usually anterior to 
the auricle or below the lobule These tissue 
excesses as a rule need nothing more than 
simple excision provided they do not in 
volve the auricle proper In the latter case 
some minor degree of reconstruction of one 


False 

The neoplasms affecting the auricular 
appendage are mainly pathologies of the 
cutaneous vascular and cartilaginous type 
They may be malignant or benign The be 
nign nec^Iasms of the skin usually affect 
(he postauncular covering in contrast with 
the malignant type which usually affect the 
skin on the front of the ear The former 
involve only simple excision and closure by 
direct approximation whereas the latter 
usually imply full thickness excision in 
eluding the cartilage This denotes major 
reconstruction of the auricle Consequently 
when excisions are made they should not 
only be consistent with the nature of the 
pathology but should be planned so that 
the surgical defect will if at all possible 
leave the auricle subject to reconstruction 
This of course is out of the question where 
all or the major portion of the auricle has 
to be sacrificed In such instances one has 
to face the prospect of a total otoplasty 
This can almost always be avoided by early 
and intelligent biopsy excision of the offend 
mg lesion 
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The Upper Extremity 


GE\ER.\L 

W m to the impetus given the modern 
development of mixtilofacial siirgerj by 
World War I is the development of recon 
structive surgery of the extremities in W orld 
W ar II The thesis that extent of bone in 
volvement determines the severity of an 
jnjurj to an extrennt} nas the premise of 
judgment in the management of such de 
fects m the past This was reversed to a 
large degree in World War II through the 
work and the efforts of the plastic surgeon 
in establishing the important relationship of 
soft tissues to the functional integrity and 
ultimate rehabilitation of the extremities 

The orthopedic surgeon soon became 
aware of the partiality of the original thesi> 
and realized that no amount of orthopedic 
management or manipulation was equal to 
the problems involved m such war injuries 
Soft tissue repair took precedence over 
strictly orthopedic management Thus the 
plastic surgeon in co operation with the 
neurosurgeon and the orthopedist placed 
the management of such extensive injuries 
upon a more physiologic basis This con 
sisted in early free grafting of open wounds 
to expedite closure avo dance of secondary 
infect on and conserving the integrity of 
tissues collateral to the injury early am 
bulation and physiotherapeutic treatment 
of the collateral tissues to expedite return 
of circu ation and lymphatic integrity and 
finally the mobilization of adequate masses 
of «oft tissue for purposes of augmented 
and more reliable bone grafting A wide 
field of usefulness was thus found for the 
application of the principles of plastic sur 


gery to orthopedics in orld W ar II not 
dissimilar from the contributions made to 
maxdlofacial surgery in World War I The 
ultimate consequences of the integration 
of the plastic surgeons work in the pros 
pectus of Military Surgery were fewer 
amputations earlier ambulation less in 
validism and more telling rehabilitation of 
not only the vital extremity but the mdi 
vidual as a whole The age old trial of 
Military Surgery namely control of hem 
orrhage prevention of infection and treat 
meat of shock had thus been augmented 
to include the fourth and functional factor 
of rehabilitation and that is reconstruction 
This applies as well to civilian practice 
To quote Harold A Sofield 

The gravest error that our generation can 
make in regard to advancement in fracture 
treatment ts to neglect the lessons to be 
learned from experiences of the recent world 
conflict Experience ga ned from a study of 
these cases shows that fracture books written 
before the war are now sadly in need of revi 
Sion Methods of fracture care wh ch seemed 
adequate in the experience of 20 50 cases 
frequently are found want ng when analyzed 
in a seri« of 1 000 or more cases and it is 
only by analys s of large groups of these cases 
that sign ficant observations can be made * 

W hat Sofield has to say about the treat 
ment of fractures applies m fact to the 
management of extensive injuries of the ex 
tremities in general The orthoped c surgeon 
who has served in World War II has not 
served himself well if he has missed the 
ojqiortunily to acquire knowledge of the 
basic principles of plastic surgery and their 

♦HA Sofield Ob^rvauons on fraeture treatment 
IJJjlOs M J 92 i46 1947 
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application to compound injuries of the 
extremities 

VOIDS 

Tolil voids of the upper exlrcmitj are 
obviously of no pnctical impornnce to the 
plastic surgeon Transplantation of an en 
tire exlremitj although accomplishctl in 
animals as illustrated bj the work of Metis 
Carrel Lexer Tufficr and others is not 
feasible m the human Such surgical substi 
tution for the present, at least must be re 
solvetl m terms of the inanimate prosthesis 
Of the latter there arc two Ijpes — the me 
chanical and the cmepla^tlc pro thesis 

CI\rPLAST\ 

Where the function and the appearance 
of the arm is so hopelesslj involved cilhT 
b> contracture disease or neoplasm that 
reconstruction is impractical or obviou$I> 
out of the question amputation of the ap 
penda^e may have to be accepted The loss 
of an arm is a most venous problem both 
from the esthetic viewpoint as well as from 
the functional standpoint This is most cer 
tamly true where a bilateral amputation 
must be performed A blind man can sec 
his vva> about the world with his hands 
I ew forms of invalidism can compare with 
the combined loss of both eyes and both 
arms or hands 

TJ?e usual problem fortunately is the one 
where an individual otherwise in good 
health has to give up only one arm An oc 
casional patient is able to meet the demands 
of life quite successfully with one hand but 
for the most part the amputee becomes at 
least a p5>cholOe,ical problem for esthetic 
reasons if not for an economic one unless 
some type of substitute replaces the lost 
appendage The esthetic value of the arm 
in our society is almost as important as its 
functional worth In fact even among those 
essentially interested in the question of 
prosthesis there is still considerable contro 
versy as to which is of greater import — 
appearance or utility The proponents of the 


Hook appliance take the position that the 
patient s interests from an emotional stand 
point, are best served b> that which gives 
him greatest ulilit> — and that is the Jlook 
The opponents of this perspective take the 
position that the so called mechanical arm 
even though le<s effective from the utili 
tanan standpoint contributes much more 
to the patients happiness from the outset 
and that this clement in itself compensates 
for the rolativcl) lesser mtchanical utilit> 
of that ijpe of prosthesis 

kessler takes the pragmatic middle road 
and advises the application of critical judg 
ment individualization in patients and se 
Icciivii^ of prosthesis based upon the pa 
tients p>) chological peculiarities as well 
as the multiplicity of demands which ma> 
exist as a result of the individuals voca 
lions hobbies and other aspirations He 
stales the case as follows 
The choice of the prosthesis is made after 
the factors of utility and appearance are 
weighed in the light of the patient s personal 
ily and the social and industrial problem he 
must face A compromise may be made bv 
providing an interchangeable esthetic hand 
and a work arm (or hook) \n ideal cannot 
always be realized What is important is to 
make available to the amputee a wide variety 
of services so that his specific needs may be 
met * 

From a utility standpoint the prosthesis 
must subserve three basic functions that of 
the hook the plier and the forcep Estheti 
caU> the prosthesis must fill the void m 
the sleeve be as good a mimicry of the 
normal hand as possible and subserve as 
much of the basic function of the upper 
appendage as can be incorporated within 
the substitute The former is best repre 
sented by the so-called utility hook This 
is a split or double hook mechanism which 
remains closed by virtue of a wide rubber 
band at its base and can be opened by any 
force which pulls one of the arms of the 
hook against the tension of the rubber band 
•KessJer FI U C n<rp!asiy SpruiEfeW HI^ 
*I1i0in35 1947 
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Fio 274 Types of cmeplastic motors 
(Kessler) (A) Bisection of stump with 
the formation of Ilexor and extensor 
flaps of skin nnd subcutaneous tissue 
(B) The flexor and extensor muscles 
are sutured separately m the form of a 
stump (C) The ulna and radius are 
then amputated one or more inches 
proxunal to the end of the muscle 
stumps (D) The skin flaps are sutured 
back so as to form a cleavage groove 
between the flexor and extensor muscle 
groups (Kessler Cineplasty Spring 
field 111 Thomas ) 

The latter is accomplished bj the deliberate 
forward rotation of both shoulders which 
are encircled by a lanyard this force is 
transferred to the appliance thus opening 
the split hook The same principle is applied 
to the artificial hand which is the dosest 
mimicry available to the normal appendage 
yet devised 

CiNEPLASTIC SUBCEBV 
The principle of the cineplasty resides in 
the utilization of the muscle power remain 
ing after loss or amputation of an extremity 
and the transfer of this function to a pros 
thetic appliance by means of so called mo 
tonzation or cinematization of the slump 
The success of the operation depends, upon 


the quantitative substance and integritj of 
the muscles remainmo after amputation and 
the qualitative timber of the reconstructed 
stump or point of cinenntization 
The work that a muscle can perform is 
dependent upon the quantity present the 
quality of its contractility and the direction 
of Its pull The amplitude of performance of 
a muscle can be determined according to 
the locmuia 11 = F X D where IF repre 
sents work F represents force and D 
represents the distance over which the 
musde travels or the amplitude of its con 
traction The latter has been quite accu 
rately determined by Bunnell on fresh 
cadavers apropos the upper extremity 

Cinematization can be accomplished in 
three ways by the construction of the club 
motor the loop motor or the intramuscular 
canal 

The club motor is a kind of modified 
Krunkenberg operation It consists of the 



Fic 275 The loop motor (A) In 
cisions are made to form 2 external 
cutaneous flaps with a hammock flap m 
the center (B) The stumps of the ulna 
and radius are amputated (C and D) 
The lateral flaps are then sutured under 
the hammock flap which is tubed 
(Kessler, Cineplastj Thomas ) 
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He 276 The canalized motor (A) Skin subciinnoous fil flap outlined (B) Hap 
eNerted (C) Tlap tubed, nwsuk out (i>) Muscle split (I ) Tubed flap beins pulled into 
corners Free ^raft co\era«e of residual defect Canalization completed (Kessler 
Cmcplasty, Thomas ) 


reflection of the extensor and the flexor 
muscles of the appemlaKC, which are then 
kept separatetl b> coverase with skin flaps 
lined with adequate subcutaneous fat After 
resection of the protruding bone ends a cir- 
cular depression remains about the end of 
the slump in the form of a bracelet, to which 
the prosthesis may be applied bj means of 
rings (Fig 274) 

The aim in the construction of the loop 
motor resides m the making of a tubed 
pedicle ('satchel handle’) over the end of 
the stump by appropriate flapping of its 
tissues One peduncle of the tube thus 
transmits the flexor force and the other the 
extensor force upon the prosthesis, which is 
attached through the space between the 
tube and the end of the reconstructed stump 
(Hg 27S) 

The principle of cinemalization via the 
intramuscular canal depends upon the con 
struction of the latter in the termini of 
selected muscles which may then be used 


as points of attachment and insertion of the 
niotable extensions of the prosthesis (Fig 
276) In the creation of these canals through 
the selectctl muscles the same principles of 
plastic surgery apply as in the making of a 
tubed pedicle From a practical stxndpomt, 
the important thing for the student to re 
member is that theae canals never should 
be too long or loo narrow The shorter and 
wider they are, the more efficient they will 
be and the less trauma to the lining of the 
canal that will result from the insertion of 
the pegs of the prosthesis 
This surgical projection of mu'cle power 
into the mechanical possibilities of an m 
animate substitute for the loss of an ap 
pendage is the nearest that surgery has been 
able to approach the communion of residual 
anatomic force and the possibilities inherent 
m mechanical contrivances As with any 
other surgical procedure or concept, it must 
be made to fit the individual ca'^e, other 
wise Its rampant routine application will 
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result in a high percentage of disappoint 
ments and failures 

The selection of the patient approprnle 
for cmematization depends upon a number 
of factors, all of which must be taken into 
consideration Some of these are the length 
of the stump, the quantity and the inlegntj 
of muscle tissue present, the ability of the 
surgeon, the intellect of the patient, along 
with his environment, his temperament and 
the nature of the work which will be his 
source of income Finally, the prosthesis 
applicable to cinematized stumps must be 
especially constructed to fit each case 
Standardization in this type of prosthesis 
IS possible to a lesser degree than with the 
conventional form of appliance 
According to Bergmann it is desirable 
to have flexor and extensor canals (double 
motor), because of their valuable antago 
nistic action Both can be made in one 
sitting If the local conditions of the stump 
forbid the forming of a double motor, one 
might, with some prospect of success create 
the flexor canal alone and dispense with the 
antagonistic action, but where one cannot 
have a flexor canal, it is not worth while to 
form the extensor canal bone 

DERANGEMENTS 
Although the problem of over all derange 
ment of the upper extremity exists, par 
ticularly m extensive third degree burns, 
for practical reasons it is best discussed in 
terms of derangements of the various seg 
ments of the upper extremity This will be 
found under the subsections shoulder, arm, 
forearm hand, etc 

EXCESSES 

What has been said in connection with 
derangements of the upper extremity as 
a whole applies even more so to the ques 
tion of tissue excesses, with the possible 
exception of generalized postoperative 
edema of the upper extremity Since this 
* E Bergrajnn Principles of cmeplaslic opera 
lions J Internal Coll Su^eons 9 100 1946 


latter condition is of essentially general sur 
gical interest rather than reconstructive, the 
student is referred to textbooks on general 
surgery for its treatment 
Generalized Edema The method of 
Beck is a simple and fairly efficient 
approach to the resolution of generalized 
postoperative edema of the upper evtrem 
itj This consists of the insertion of strips 
of celloidin, about 1 x 12 inches through 
buttonholes in the skm around the axillary 
region The subcutaneous tissue is tunneled 
m the anterior axillary fold from arm to 
pectoral region and m the posterior axillary 
fold from arm to scapular region , the cel 
loidin strips are completely buried in these 
tunnels for a period up to 19 days The 
incisions on the arm are then reopened, and 
the celloidm strips are removed Usually, 
considerable improvement will be found in 
the upper extremity at the time of removal 
of the celloidm strips 
The validity of the foregoing procedure 
IS based upon the establishment of lym 
phatic communication between the arm and 
the pectoral and scapular lymphatics [In 
view of the orthopedic import of the upper 
extremity, it is deemed practical to discuss 
the various surgical differentials (voids, de 
rangements, and excesses) under respective 
segmental headings ] 

SHOULDER 

Voids The most common voids of the 
shoulder which come to the attention of the 
plastic surgeon are either the acute tjpe, 
consisting of extensive avulsion of the skin 
and the subcutaneous tissue with a degree 
of injury of the deltoid muscle or the more 
extensive losses of soft tissue with involve 
ment of the shoulder joint and the upper 
extremity of the humerus The latter is usu 
ally the type seen in association with war 
injuries 

The first type of void, if clean is best 
repnired by resutunng of the insertion of 
the deltoid and coverage by flaps of skin 
and subcutaneous tissue whose donor site is 




Fig 277A (To/i, /c//) Extraordinary Rross injury of right shoulder and upper arm the 
result of a gunshot ^\ound (The tube on left side of abdomen bears no relation to 
contemplated repair of shoulder) {Top, ng&f) Amount of action of upper extremity 
possible before reconstruction {Bottom, left) \ ray shotting extent of bony implications 
Dark spots are steel particles the remains of explosive agent responsible for injury 
{Bottom, right) Condition of extremity following complete soft tissue repair, including 
resutur ng of muscles about shoulder To accomplish latter it was necessary to foreshorten 
the arm as illustrated Patient is still m need of bone graft to establish communion 
between remains of humerus and shoulder joint Soft tissue depression m subacromial 
region the result of mobilizing large pectoral flap 




Fio 277B {Continued) (Lcjt) Details of skin closure by rotating pectoral flap over 
acromion process which was join^ to a flap from scapular region and another from the 
brachium itself Note that wedging of flaps into each other was accomplished so that 
suture line would not rest over bony prominences of shoulder {Right) Power of flcMon 
and abduction of upper arm following soft tissue repair 

the scapular region Where this cannot be quite extensive and almost invariably in 
risked, it is best to cover the raw area with volve the deeper structures, including the 
a spilt skin graft until such time as the shoulder joint and some pari of the hu 
former procedure can be carried out In any merus It is amazing, at times, how much 
case the deltoid muscle should be resulureil of the shoulder may be missing and how 
at the first opportunity The important much functional service of the upper ex 
thing to remember is that a repair of the tremity may be retained (Fig 277) 
shoulder is never entirely satisfactory unless The first stage in the reconstruction con- 
it can be done with collateral tissues Such cerns itself entirely with the soft tissues 
repair as is dependent upon free skin grafts The old scars must be completely excised 
does not result in a good load carrying part, and all muscle and tendon tissue available 
whereas that dependent upon the importa located and resutured into as normal a 
tion of tissue from other parts of the body structural position as possible This usu 
IS comparatively time consuming and, as ally results m an amazing functional im 
mentioned heretofore, usually is not neces provenient Onlj after complete organiza 
sary, because the scapular region has an tion of the soft tissue repair should bone be 
adequate source of material for reconslruc grafted into the void W'here the loss does 
not involve more thin the anatomic head 
Voids resulting from warfare are usually of the humerus, it is usually belter to round 
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off the latter or c\cn shorten the upper 
arm somewhat and to do a meticulous and 
accurate repair of the soft ti sues this re 
suits m a \er} scr\icea!)le appendage pro 
\idcd that there is no ner\e injurj \\here 
the bone lo's involves a thinl or more of the 
humeriiN some tjpe of bone f,nft must be 


plete <car eradication and repair b> col 
lateral flaps wherever possible 

\ likclj coincident finding or complica 
lion of such shoulder injuries may be the 
disruption of the circumflea nerve Deltoid 
paral>sis is the result Substitution of the 
paraljzed deltoid bv the biceps the triceps 




Fic 278 Extensive axillary webbing the result of third degree bum in infancy 
{Top left) Note complete anterior rotation of axilla with delectable evidence of 
axillary contents particularly the artery and vein {Top ng/tl) Anterior view of 
reconstruction of axilla by splitting of web and crossing the 2 flaps This necessitated 
careful dissection of axillary contents and advancing the latter into dome of axilla 
{Bottom lejl) Posterior view of web The lifjit area is the result ol scarring due to 
constant tugging and occasional breaking dovm of skin (Bottom right) Posterior 
voew of repair Light areas are due to scar tissue used m repair There was no break 
down of the latter 


inserted For this purpose there may be no 
belter substitute than one of the fibulae In 
this connection the student is directed to 
appropriate texts on orthopedics 
Derangements The soh tissue derange 
ments of the shoulder most often encoun 
tered are those associated with gunshot 
wounds lacerations and scar formation 
usually following extensive third degree 
burns Therapeutically these imply com 


or the trapezius never has been satisfactorj 
The arthrodesis of Albert is a more depend 
able procedure It consists of surgical fusion 
between the humerus and the acromial ex 
tremity of the scapula Following adequate 
fusion with the arm splinted in salute 
elevation the muscles of the scapula will 
move the upper arm to a fair degree 
One of the rarest and most interesting 
congenital tissue derangements involving 
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the shoulder to a certain degree is the so 
called Klippel heil syndrome (See Chap 
35 Neck ) 

Excesses The outstanding true ti-^ue 
excess involving the shoulder is the cervico 
brachial %\eb This may be corrected by 
splitting of the \\eb augmenting this in 
cision into a Z by the addition of two 
short incisions one at each extremity 
of the first at a SO'' to 60° angle trans 
posing the triangular flaps thus formed m 


trauma to the blood vessels of the upper 
extremity are rare Such an injury usually 
precludes reconstruction and leads toampu 
taiion Partial voids are quite common par 
ticularly m warfare Where the axillary 
void involves only the skin and the sub 
cutaneous tissue tins can be repaired bj 
a thick free split skin graft which must be 
kept molded into the depths of the axillarj 
space by a large sponge or mechanics waste 
with the upper arm abducted at more than 



Fig 279 Manner of correction of short axillary webs (A) Splitt ng 
of web with anterior mas on adjacent to chest wad (B) Mobiiixation 
of posterior flap by parabrach al ncision (C) Correction b> proper 
shifting of flaps 


suchwise that the normal contour of the 
neck is re-established The false «oft tJ>sue 
excesses encountered about the shoulder 
are keloids lipomas fatly cushions and 
neoplasms of the bone Complete excision 
of the offending tissue is necessary \de 
quate undermining of the tissues about the 
shoulder follows with designing of flaps 
suchwise that closure avoids suture lines 
over the shoulder joint 

AXILLA 

Voids Total axillary voids without ex 
tensive loss of the shoulder joint or serious 


90° away from the torso WTiere the large 
axillary vessels and the brachial plexus 
are exposed it raa> be risky to cover them 
with a split graft except as a form of tern 
porary biologic dressing This dressing 
should then be replaced by a pedicle flap 
rotated into the axilla from the back or 
turned in from the chest thus precluding 
scar torsion of the axillary contents as well 
as a degree of contracture interfering with 
abduction 

Derangements of the axilla ('tegmental 
or general) are usuallj made up of scar 
contractures and v\ebs The latter may be 
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either conscnitil or traumatic Either maj 
produce unusual distortion or even displace* 
ment of the axilhrj contents 

In the reconstruction of the scarred axil* 
larj space, the scar tissue niu*.t be com- 
pletclj eradicated, including that involving 
the deep vcsseL and the nerves of the axil 
lar> space, but care must be exercised in 
this connection when the arm is being ab 
ducted so as not to injure anj of its con- 
tents This IS emphaticallj true m cases 
where the contracture has existed for man> 
jears and has resulted in a foreshortening 
oftheaxillarj contents Ultimate functional 
reconstruction in such cases maj necessitate 
separate operative procedures At first, 
complete eradication of the scar tissue and 
the attainment of as much extension as i» 
consistent with the mtcgritj of the axillar> 
contents followed bj the inshifling of a 
massive flap is all that nia> be possible 
hollowing this, graduate<l exercise and 
stretching of the axillar> contents mu»t be 
instituted to the extent that the flap permits 
when further extension ma> be attainable 
onlj b) the inshifting of a secondar> flap, 
usually from a region opposite from the 
first In other words, if the first flap has 
been brought in from the scapular region 
the next one should be brought m from the 
thoracic side 

Webs, whether they be congenital or 
fracimafrc, are best efiminafed by spiittia^ 
the web into an anterior and a posterior leaf 
or flap One of the flaps is pedickd on the 
torso and the other on the extremit> The 
flap which is to cover the axillary region 
alwajs should be the larger In this way 
ample tissue is available for doming the 
axilla and for coverage of the denuded 
areas, both on the extremity as well as the 
bod> (Tig 278) This is not possible in 
webs which are very short In such cases 
a multiple flap pattern adequate to the de 
mands of the ca«e must be designed, and 
the tissues must be undermined well over 
the dorsal as well as the anterior aspects 
of the thorax so as to allow for inshifting of 



Fic 280 Meihod of correcting axil 
lar> web of medium extent (A) ‘ \ ’ 
incision of web after splitting of latter 
as in Figure 279 (B) Incision of poste- 
rior sheet of web (C) Position of flaps 
after extension of arm (D) Closure 


the flips and adequate coverage of the raw 
areas O igs 279 and 280) 

The usual “icar contracture of the axilla 
due to burns is not of the architectural de 
sign as illustrated m the foregoing Sec- 
ondly, It being all scar ii«i5ue it does not 
lend Itself to formation and rotation and 
use of flaps as does the congenital web or 
the burn web of Jong standing The webs 
due to extensive burns almost invariablj 
mean complete excision of the scar tissue 
and free grafting of the defect (See Chap 
20, ‘Surgery of Bums ) 

Excesses A frequent and interesting type 
of true excess in connection with the axilla 
IS the supernumerari breast These usually 
contain very little or no breast tissue and 



528 


THE UPPER EXTREMITY 



Fig 281 Methods of reconstruction 
of upper arm {Top) Design and place 
ment of thoracic flap prided poste 
riorly for reconstruction of back of arm 
{Bottom) Manner of apposition and 
pediclmg of extensive chest flap to a 
large defect involving almost the entire 
posterior surface of the upper arm 

rarely a nipple Their extraction means 
simple but accurate dissection of the mass 
with isolation and ligation of all principal 
arteries thereto which occasionally means 
the complete ablation of the long thoracic 
Care should be taken in these cases when 
making or closing the inasion so that the 


cl(»ure does not result m a fiddlestring con 
traclure m the anterior axillary fold (See 
Chap 25 Breast ) 

The false excesses consist of aneurysms 
and neoplasms (both primary and second 
ary) and are primarily a problem for ex 
cisfonal surgery 

UrrER ARM 

Voids The conditions of concern and 
interest in connection with the upper arm 
are scars and soft tissue voids which are the 
result of extensive burns gunshot wounds 
bites and avulsions Scars usually can be 
repaired by excision and rotation of col 
lateral flaps with closure by Z plasty 
Losses due to bites or gunshot wounds be 
cause of extensive loss of soft tissue are 
usually most expeditiously remedied by the 
3 direct transfer of chest flaps to the arm For 
voids of the posterior surface of the arm 
the flap is pedicled in the posterior axil 
lary line For tissue losses m the bicipital 
region the flaps are pedtcled in the anterior 
axillarylme (Fig 261) 

Derangements unless attended by very 
extensive scarring are resolved by local 
tissue rotations If the scarring is deep and 
extensive the case after scar excision falls 
into the category of voids (relative) rather 
than derangements and must be planned 
and handled accordingly (see Fig 137) 
Excesses The mam tissue excess m 
volving this region is the adipose arm A fat 
laden skin apron sometimes of unusual 
extent hangs from the back of the upper 
extremity This may be excised in one sit 
ting parallel with Langers lines of tension 
A straight line incision and closure will m 
terfere with forward projection and eleva 
tion of the arm 

ELBOM 

Voids Total tissue voids of the elbow 
region are inconsistent with retention of 
the forearm and hand due to attendant gross 
involvement of Wood supply and innerva 

tion 
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Partnl tissue \oids ^^cctInR the cl 
bott joint are of two tj^pes tho«c m\oU 
mg onl> the anterior aspect of the cUkiw or 
the anteciibital fossa and those involving 
the posterior aspect The former arc almost 
etclusivel> soft tissue \oidi. invoKmg the 
lacertus fibrosus whereas the latter almost 
m\ariabl> mvoKe at least the olecranon if 
not the elbow joint itself W jth gross injury 
to the olecranon some degree of imoKe 
ment of the function of the elbow is prac 
Itcallj unavoidable 

The most important thing m the soft 
tissue repair of elbow voids is that they 
net er sftould be fhne « tlh ^ free sktn graft 
In the case of antccubital voids this too 
frequentlj results in a degree of secondary 
postoperative contracture whereas in the 
olecranon area it leads to necrosis and 
finall> chronic ulceration the result of 
we ght bearing The antccubital voids are 
best rcconsliucled by a rotation flap taken 
from the lateral aspect of the forearm and 
turned up and across the fossa The surgical 
defect resulting from the rotation of such 
a flap may then be covered by a free skin 
graft which does not interfere with the 
function of the extremity If the free skm 
graft were placed over the antccubital 
fossa such a complication is almost un 
avoidable in due course of lime In the case 
of skin loss over the olecranon the most 
exjjeditious and equitable repair lies m the 
transfer of a flap from the region of the 
hypochondrium directly to the region of the 
olecranon Even when such flaps have been 
successfully transferred one must be care 
ful not to allow the patient to use the elbow 
joint for weightbearing too early lest the 
subcutaneous padding fibrose or necrose or 
liquefy and the flap ultimately sclerose One 
must wait for complete organization of the 
transferred tissue to insure free mobility 
thereof over the olecranon before allowing 
the patient unrestricted use of the elbow 
(Fig 282) 

^\here injury to the elbow joint proper 
has been sustained coincident with loss of 



Fic 282 AppI cation of an ex 
tensive bypochondnal flap to the 
region of the elbow and its necros s 
over the olecranon due to unt mcly 
weight bearing This danger exists 
for a minimum of 6 weeks follow 
ing transfer of these flaps Strict 
discipline must be exercised by pa 
t ents to avoid such costly cnmpli 
cations 

soft tissue (Figs 283 and 284) the problem 
IS more complicated The creation of an 
adequate joint by bone grafting is as jet 
not loo satisfactory a venture Hence some 
authors CMellen Phalen and Burman) have 
advocated the use of inanimate material 
such as acrylic or tantalum to produce 
serviceable joints The employment of such 
material is too recent to v enture any opinion 
except that as with all reconstructions 
based upon nonbiologic material the danger 
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always exists that the body tissues will not 
tolerate such contrivances under duress of 
function This is particularly true with 
joints of higher order than mechanical 
hinges Tor arthroplasties and reconstruc- 


sue derangements affecting the elbow are 
those resulting from the vicious contraction 
of scar tissue, particularly in the ante 
cubital fossa The ultimate aim is the com 
plete extension of the elbow joint This is 




Fig 283 (To^) Extensi\e loss of soft 
tissue of left elbow joint the result of 
gunshot wound (Bottom, left) X ray 
photograph of bone invohement (Bo/ 
tom, right) Soft tissue repair by sub 
stantial hj^pochondnal flap (Abdominal 
tube shown in picture is intended /or 
repair elsewhere Arm rotated forward 
to show back of elbow ) 





tions of the elbow joint the student is re 
ferred to post bellum (World ^\ar II) texts 
on orthopedics or special texts on extrem- 
ities, viz , Sterling Bunnell's Surgery of the 
Hand, Philadelphia, Lippmcott 

Derangements The most important tis 


attainable only after excision of the scar tis 
sue Where the contracture has been of 
long standing, the warning noted under 
axillary reconstructions in connection with 
too sudden an extension applies doubly in 
the case of the elbow joint The need for 



Fig 284 {Top left) Design for simultaneous application of two flaps one 
thoracic and the other abdominal to bilateral elbow defects The elbow 
defects as illustrated are the result of extensive excision of fibrous tissue 
involving not only the externa! arm but the elbow joint (Right) Flaps are 
shown mobilized and ready to be imbedded into the defects The abdominal 
flap is destined for the medial defect whereas the narrower chest flap is 
intended for the lateral elbow defect (see Fig 136B) (Bottom) Closure of 
abdominal donor site by rotation of secondary flaps Outer skin covering of 
lower portion of flap blistered due to hot water bag Immed ate free split 
grafting of that portion of the flap was done to illustrate the possibility of 
immed ate regrafting of flaps when injured (see also Fig 136) 
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careful gradual and studied extension of 
the joint cannot be overemphasized lest in 
jury result to either the joint itself or to 
the foreshortened blood vessels and nerves 
of the antecubml fossa ^^here the scar 

Fig 28SA Restitution of contracted 
elbow {Rigf 0 Extensive scar contrac 
ture of elbow regan reaching into fore 
arm (Bottom) Partial release of con 
tracture after application of free graft 
Good provisional treatment to avoid 
sudden release of jo nt and possible 
injury to vessels in old cases 



contracture is short and not too wide the 
resultant surgical void after excision of the 
scar tissue may be repaired fay a rotating 
flap as indicated abo\ e here as is often 
the case the defect consequent upon the 
excision of the scar tissue is a very exten 


sive one the better procedure is to cover the 
defect by a flap or a tube mobilized in the 
region of the h>'pochondrium (Iig ISSF) 
\\hen dealing with a \ c ous elbow con 
tncture of long standing a lessinvoKetl 
procedure resides in the transection of the 
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Tic 28jn Restitution of contracted 
elbow {Conttnued) {Top) 1 lannins of re 
pair via abdom nal tube Note free graft 
over antecubital fo«5a and us conditional 
prevention of complete extens on of elbow 
{Bottom) Distal pedicle of ibdom ml ti be 
jumped to upper extremitj Note nrrow 
head trapping of tube on elbovr (see Tig 
124) 
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contracture to a predetermined depth al 
lowing for onlj partial extension of the 
elbow joint and covering the raw area thus 
created by a thin split graft \fter the 
maximum extension possible has been thus 
attained and stretching of nerves and blood 
vessels secured the split graft is excised 
and the remainder of the scar la incised 


down into the antecubital fossa so that its graft was taken W hile now attaining com 
base consists of good viable tissue This plele extension of the elbow joint a tubed 
creates a larger raw area than the first pedicle is prepared in the thoracico abdom 
which can again be interim grafted by a mal region As final extension of the elbow 
thick split graft usually available from the joint is attained one of the pedicles of the 
same donor site where the original thin split tube is transferred after excision of a por 
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Fig 28SC Restitution of contracted elbow (Continued) (Leji) Cond tion after proper 
ingrafting of antecubital fossi via abdominal tube (/? g/it) Extremity in Bex on 


lion of the scar tissue into the upper pole 
of the contracture The persistent extension 
of the elbow joint is continued in the 
interim W hen the circulation through the 
initially transferred pedicle is adequate the 
second pedicle is transferred to the region 
of the inferior pole of the contracture At 
each step of course the necessary amount 
of scar tissue is excised One should make 
certain that the tube is Jong enough to sub 
serve complete extension of the extremity at 
the elboiv joint Finally the remainder of 
the scar tissue now lying under the tube 
and in the antecubital fossa proper is com 
pletely excised w ith its “split graft the tube 
IS opened up and so sutured into the fossa 
The elbow joint is maintained m complete 
extension until healing and organization 
take place Passive action of the elbow may 
be allowed after the twelfth postoperative 
day Active use of the extremity is permis 
sible after the minimal lapse of 19 days 
One of the cardinal derangements of the 
elbow joint is loss of flexion due to destruc 
tion of the biceps muscle This can be satis 
factorily corrected in a large number of 
cases by the flexorplastv of Steindler con 


sisting of transfer of the origins of the wrist 
and the finger flexor muscles approximately 
one inch higher on the humerus The flexor 
muscles are found grouped between the 
median and the ulnar nerves about the in 
ternal condyle The fascia covering this 
muscle group is incised longitudinally to 
permit mobifization en masse and suturing 
to the internal muscular septum higher up 
This should be done with the elbow flexed 
The flexion is maintained for a minimum of 
19 days then motion may be started 
Excesses The tissue excesses occasion 
ally seen by the plastic surgeon involving 
the elbow joint are superfluous skm hairy 
nevi bursae of the olecranon lipomas and 
such conditions as aneurysms which more 
properly belong in the domain of general 
surgery From the standpoint of plastic sur 
gery the important problem m the excision 
of any lesions of the antecubital region is 
that the closure in its major polarity must 
run m the cred^e of the elbow region 

FOREARM 

Voids The tissue defects in the forearm 
of most concern to both the plastic and 


(Top) Con«equences of precipitate final transfer of abdominal 
tube to extensue compound defect of left forearm Note incipient 
Ransrene of edges of the distal t«o thirds of the graft ttitb xesicu 
laiion of the epi‘lermus Nothing is gained bj pie crusting such a 
graft Decortication of the outer lajcrs of skin \Mth immediate free 
grafting of the original graft ma> sa\c the repair (Boitoin) Results 
of the grafting of a graft {2 weeks po«toperali\e) \ thin «phl graft 
was applied (0 010 in ) o\er the decorticated area of the origiml 
tube graft 
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Fic 286 {.Top, left) Extensi\e <oft tissue loss of dorsal a'^"Ct of forearm 
consequent upon open reduction and plating of compound fracture of radius 
and ulna Note plate shoeing on medial aspect of ulna Both bones of the 
forearm at this stage had lost their Mability and had to be removed All scar 
tissue in the depths of the wound was debrided extensively and the defect 
covered by an abdominal flap {Top, right) Forearm imbedded under ab 
dominal flap {Bottom) Forearm after complete imbedding of abdominal 
flap 'Uith a minimum lapse of 6 weeks bones of the forearm may be safeli 
grafted by re elevation of the flap 
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Fig 287 (Lcjl) Extensive loss of volar aspect of forearm anti method of repair via 
abdominal tube (Right) Attachment of abdominal lube to vohr aspect of forearm Note 
smooth clean condition of defect, the result of use of split skin graft following injury 
Although tube is shown attached to the distal pole of the defect it is usually better to 
migrate the tube to the proximal pole of the defect first This guarantees more expedi 
tious circulatory communion between lube and recipient site 


the orthopedic surgeons are «oft tissue 
losses with or without bone involvement 
The former are more common m adults 

Extensive soft tissue voids of the fore- 
arm may be divided into two classes those 
affecting the dorsum of the forearm and 
those affecting the volar aspect of the fore 
arm The former are almost routinely 
repaired by direct abdominal flaps The 
volar voids because of the greater need for 
aseptic transfer of tissue (see Chap 16), 
are better ablated by the use of large ab 
dominal tubes This additionally provides 
satisfactory pads of better integrity for the 
protection of the vital structures in the 
volar compartment of the forearm (Figs 
286 and 287 for gross avulsions see Chap 
38) 

Derangements affecting the forearm are 
for the most part the consequence of scar 
ring which unless too extensive In depth, 
can almost invariably be repaired by the 
Use of free shm grafts 

True excesses of forearm tissues are 
exceedingly rare and consist of duplication 


of the ulna or radius supernumerary mus 
cles or duplication of the entire forearm 
False excesses are more common and com 
prise almost the entire general array of 
neoplasms including extensive hemangi 
onias and the hairy nevi Treatment con 
sists of total excision and full thickness 
grafting (For Nevi see Chap 38 ) 

HAND (MANUPLASTY) 

Next to the brain and the genital organs 
the hand is undoubtedly the most personal 
and comphcated property of man The com 
plexities the potentialities anti the individ 
uality of the hand are among the things 
which place man in such a superior posi 
tion over the animals Therefore a more 
detailed differenbation and approach to the 
types of injuries of the hand are pertinent 
to the student of plastic surgery (Fig 288) 
Voids 

Total voids of the hand are compara 
lively common in war surgery They are not 
uncommon in industry Obviously there is 
little that the plastic surgeon can do except 
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to prepare the forearm for a cmeplaslic 
prosthesis («ee Cineplast> at the bepin 
nini, of this chapter) 

PxRTJAL \oiDs Tissue \Qids of the hand 
for practical reasons maj be divided into 
soft tissue voids and compound voids 
More and more interest is shown evor> 
da> particularlj on the part of the indus 
trial surgeon as to how much hand tissue 
may be immedialel> replacerl following its 
accidental amputation Such injuries arc 
verj common m in<lu trv Though the ade 



fingct^ were completely amputated lo 
cated eight hours or more after the injurj 
sutured back into position and satisfactorj 
results obtained It never has been the 
authors good fortune to be able to witness 
such a result Lpon cloacr questioning it is 
not unusual to f nd the eventual admission 
that the supposcdl} amputated finger or 
part thereof aclinll> hung b> onlj a bit 
of skin a tendon and one blood vessel 
Obviousl} this IS not an amputation Such 
lacerations or avulsions plus knowin^^ and 



Fig 288 Langers lines of skin tension in the band Thej are more 
consistent here than elsewhere on the body 


quate phjsiologic reconstruction of any 
total part of a finger is still an unsolved 
problem in plastic surgery it should not 
be surprising that those who are faced with 
such injuries and stimulated bj the ad 
Vances being made in reconstructive surgery 
should be tempted by the idea of immediate 
replacement of severed portions of the 
fingers 

It is important in this connection lo note 
what IS meant by the amputation of a finger 
or part thereof Caution is stipulated for 
the benefit of the student since it is not 
uncommon to hear patients and occasion 
ally surgeons remark that two or three 


meticulous apposition of the various other 
severed parts of the finger plus intelligent 
splinting maj and often do result in the 
saving of the injured part But complete 
amputation with the unquestionable micro 
scopic and pathologic changes which take 
place in severed tissue within two or three 
hours after amputation makes sucli asser 
tions of results doubtful to say the least 
'Minimal partial losses of a finger are 
subject to adequate reclamation following 
meticulous surgery provided that infection 
does not intervene \\ here the«e losses in 
volve a portion of the finger bejond the 
terminal phalanx the good results and the 




538 


THF UPPER EXTREMITY 



Fio 289 Method of reapproximatjon 
of completely severed distal third of 
finger and its imbedding into thenar 
region of hand after complete avulsion 
of the si,in evcept for a s ng/e lateral 
attachment Adequate postoperative 
splinting 15 imperative 

reports thereof are questionable This stale 
ment is based upon the assumption that 
the lost portion of a finger is sutured back 
in a gross anatomic position 

\\ here a portion of the finger not mvolv 
mg or exceeding the distal joint is ampu 
tated accidentally it is possible if one can 
retrieve it immediately to restore it with a 
fair degree of success by meticulous appo 
sition of all Its parts Even so the splinting 
and the re establishment of circulation is a 
difficult problem Since one encounters the 
greatest difficulty m establishing arcula 
lory cotnimimon between the volar aspect 
of the skin and its source of supply it is 
best to excise the skin m the form of a 
full thickness graft implant the denuded 


lip of the finger in a good source of blood 
supply and then appose the injured finger 
to It (Fig; 289) The skin jn the form of a 
free graft which has been excised from the 
pad of the finger should be saved by im 
planting it m the vicinity of the tip Uhen 
healing between the amputated tip and the 
finger proper Ins til en place (a minimum 
of four weeks) the finger is then excised 
with a small flap of skm which serves to 
cover the finger pad for the time being 
After the lapse of another three or four 
weeks or until one is quite certain that the 
attached finger tip will not undergo gradual 
mummification the skin of the flap on the 
pad of the finger may be carefully excised 
and replacetl by the original skin which has 
been conserved by implanting it in the 
vicinity of the implanted finger tip Several 
such operations with gratifying results have 
been performed by the author 
Gillies in 1940 described an operation 
for the replacement of a center digit which 
was employed in 1944 by Stewart Gordon 
of Toronto Gordons case involved a sol 
dier who suffered a traumatic amputation 
through the middle of the proximal phalanx 
of the left thumb The patient arrived at 
the hospital two hours after the injury 
Gordon states One digital nerve was the 
only communication between the stump and 
the distal portion of the thumb The pa 
tient WTS operated on three and one half 
hours after injury The skin subcutaneous 
tissue nail and nail bed were removed from 
the amputated portion and it was found 
that the cap-^ule of the interphalangeal joint 
had been torn open on its dorsal aspect 
The fracture of the bone was a T shaped 
one with the vertical line running distally 
into the joint * Gordon approximated the 
fractured bone by stainless steel wire which 
he did not feel gave adequate fixation and 
so the surgeon refrained from suturing the 
tendons The denuded portion of the thumb 
was then inserted into a tubed flip which 

•Go don S Auiograft of amputated thumb 
Lnnctt 2 9J3 1914 
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was approximated to the skin wise of the 
stump After three weeks the tube was 
opened on the palmar surface and the 
flexor lon„us pollicis tendon was sutured 
Two weeks later the tube was narroweil 
and in another three weeks it was dixided 
and the end was trimmed and closed 

Gordon stales that after four months the 
thumb could be approximatetl to the tip 
of each finger and could grip 1 rom this 
Gordon concludes that Gillies prediction 
was justified 

Ilasicall> this has been the author s ex 
perience and is entirely consistent with our 
present knowledge of the ph>sioIog> of 
tissue transplantation 

In connection with this tjpe of mjur> 
It may be found that all of the soft tissues 
of the sexered portion of a digit ma> ha\c 
been so macerated as to make the afore 
mentioned procedure out of question In 
such cases particular!} where the bone 
content of the amputated portion of the 
digit docs not reach be>on(I the distal joint 
It ml} be filleted or m other words com 
plelcl} freed of all its soft tissue inxcst 
ments except the periosteum The bone is 
then buried in an appropriate place usuall> 
on the medial side of the tibia or the dorsal 
aspect of the middle third of the ulna oxer 
an incision of the periosteum The injured 
digit 15 then sutured into a tubed abdominal 
flap as suggested b} Gillies and reported b} 
Gordon When the injured finger is ampu 
tated with its abdominal pedicle the f llelcd 
distal phalanx may then be retrieved and 
inserted into the tube It must come in con 
tact with the distal end of the middle 
phalanx of the injured finger The newly 
created terminal portion of the digit is then 
flexed m a more or less functional position 
and the entire ensemble is splinted This is 
not intended to give a truly functional ter 
minal phalanx of a finger but simply a 
secure elongation similar to the post type 
of thumb but with architectural!} ideil 
bone 

Where only the soft tissues of the tip 


Lines of 
incision Ny 



Tic 290 Ihinnclls procedure for re 
construction finger pad { \) Linear ap 
proach to abdominal donor site ( U ) The 
two Haps undermined and brought into 
apposition b} two fine catgut sutures 
(C) Injured digit approximated to ab 
dommal flaps 

of the finder are lost specificall} the pad of 
the digit the simplest procedure is to >«uiure 
the digit into a prepared abdominal flap 
after proper preoperatixe preparation of the 
injury including necessary debridement 
\ftcr from two to three weeks the injured 
digit ma} be amputated with its flap and 
the latter trimmed down and sutured care 
fully into position on the ball of the finger 
(1 ig 290} 

The next most common type of acute tis 
sue loss of the hand is the so called avail 
Sion This more frequentl} involves the 
dorsal aspect of the hand than its volar 
but ma} involve both and result in the loss 
of skin alone or all of the soft tissues cover 
ing the bones of the appendage W here the 
deeper tissues are involved usually some 
degree of actual loss of the digits is sus 
tamed 

Where the loss does not involve the 
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tendons themsehes and the hind is re 
cened in an obviously uncontanimitw) con 
dUion immediite free sUm RraflmK after 
proper prcopcratue preparation is permis 
sible This tjpe of coverage is the only 
guarantee of early ambulation and helling 
Lqually important in this connection is the 
prevention of the evenluil loss of the m 
trinsic musculature of the hand This is a 
cerious considention in the treitment of 
acute soft tissue losses of the hand m con 
nection w ith future reconstruction As long 
as the intrinsic musculiturc of the hind is 
intact there is ilvvajs hope of coming 
through with a useful appendage (Fig 291) 
Where more than skin and subcutaneous 
tissue IS involved and parlicularl> vvhere 
there is obvious injurj to the tendons such 
a hand should be covered ^\lth an adequate 
abdominal flip Such management will not 
onl> result in the saving of all that is left 
of the hind but also acts as a good basis 
for subsequent reconstruction of the ap 
pendage (Figs 292 ind 293) Thus il is 
imperative for the general surgeon to be 
conversant with the preparation and the 
immediate transfer of Haps for the ablation 
of acute tissue losses This is a more impor 
tant phase of original repair than is gen 
erally realized or advocated It can be the 
foundation of subsequent more specialized 
repair and often is its only hope Such ulti 
mate specialized procedures are many and 
complicated and not necessarily of practical 
concern to the general surgeon or student 
Specific partial voids of the hand are 
illustrated by the absent thumb II is well 
known that the thumb is such an important 
part of the hand that every effort should be 
made for its replacement Mechanical thumb 
prostheses are available and although es 


thelJCally satisfactory, are functionally in 
adec(uatc and are seldom worn very long 
b> the patient 

There are six methods of reconstructing 
the thumb phalangization (Fig 294), pol 
Iicization rotary angulatory osteotom>, the 
post in tube graft digital transplantation 
and Hunnell s ph>siologic thumb Phalangi 
zatton consists of the deepening of the web 
between what is left of the thumb and the 
hand In this procedure the adductors of 
the thumb and the first dorsal tnlerosseus 
muscle must not be «evcred but their in 
sertions must be mobilized and attached 
proximally on the thumb to retain action 
Rotar> angulatory osteotomy through the 
metacarpal or proximal phalanx is done on 
remaining digits which may thus be made 
to face each other and so give prehensile 
action Polbcization means the transplanta 
lion of a digit with a part or the whole of 
the metacarpal to the stump of the meta 
carpal of the thumb or to the trapezium 
The tubular bone post ty'pe of thumb is one 
constructed from an abdominal tube which 
js first approximated to the position orig 
inally occupied by the thumb and then 
made rigid by the insertion of a bone graft 
which is wedged into the trapezium or what 
has remained of the original thumb Digital 
transplantation may involve the transfer of 
a toe to the hand or one of the fingers from 
an uninjured hand to the affected one 

In a true sense none of the foregoing is 
an adequate physiologic thumb wherefore 
Bunnell has devised a procedure approxi 
mating a physiologic thumb The procedure 
IS only po<5SibIe where speaalized conserva 
tion of the metacarpal and at least a por 
tion of the proximal phalanx of the index 
finger are available with the muscles the 


Fig 291 (Top left) Complete avulsion of hand and distal fourth of forearm with 
extensive amputation of digits Injury the result of getting hand into boxcar joint (Top 
right) X ray of injured hand (Bottom left) Appearance of appendage 3 months after 
free grafting Patient by this time was able to pick up and hold pencil cork or SO<ent 
piece with remains of index finger and stump of thumb This was made possible by 
conservation of intrinsic musculature through adequate grafting (Bottom, right) Palmar 
aspect of hand 3 months postoperatively 
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lendons md the nerves normally present transposed to the trapezium ith this must 
This entire ensemble is then moliiliaed from go the volar digital nerve to the second 
the hand proper and transposed and rotated interdigital cleft and the volar artery 
into he position of a thumb by means of Tinally all the thenar muscles must be at 
disarticulation from the carpus so it can be lached to the metacarpal of the transposed 
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Fig 292 {Top) Extensive wnnger injury and burn combined of 
the upper extremity of a 3 year old boy Note extrusion of the ufna 
Distal extremity of radius was fractured and dislocated All but one 
carpal bone was completely burned so that the hand was attached 
to the forearm by the volar tissues only Uound when received was 
infected Distal two thirds of ulna were saenfeed and poultices of 
phosphoric acid were applied lo hand Patient was given systemic 
penicillin Treatment continued for lO days when avulsion was 
clinically clean Upper forearm was then free grafted and wrist and 
hand imbedded under large abdominal flap (see Plate 12) {Bottom) 
Appearance of upper extremity 6 months postoperative at which 
time child was able to close hand and p ck up small objects as well as 
large ones Note closure of raw surface on upper forearm by split 
graft By projecting a flap of subcutaneous fatty tissue from abdom 
ina! flap into remains of wrist joint and approximaling muscles of 
forearm to periosteum of proximal ends of metacarpals child was 
able to extend at thenrist joint He is not able to extend fingers except 
by intrinsic muscles Ulna regenerated 



Pluf 12 



E’(tcnst\c compound a\utsion of deques 
of forearm elbou and hand m a 3 }ear old 
boy the re«oU of a wrinj^er >njur> Note 
presentation of dead ulna muscle mmrics 
complete necro->is of the nn<t includmp 
joint and edema of hand The case ssas seen 
16 days aftery mjur> with li P'^oesanem 
and Streptococcus infection Cleaned up 
with 1 per cent phosphoric acid and pcni 
cillin chlorophyll was used locally and im 
bedded in extensne abdominal flap {lor 
postoperatue results see Pigure 292 ) 
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index finger so ns lo be capnble of thumb 
action 

\n> or all of the methods citetl can be 
performetl onl> under specified conditions 
on particular cists iml all haxc their tech 
meal or phjsiolo„ic drnwbicks The total 
construction of i thumb remains one of the 
outstanding problems m plastic surgerj and 
IS discus«e<l here onl) insofar as its exist 
cnce IS pertinent to the kno\\lcdgc of the 
student rather thin the ad\ mtage of the 
general surgeon 

There are three donor sites for the bone 
necessarj in the total reconstruction of a 
thumb namcK the floating rib the tibn 
or the crest of the ilium The crest of the 
ilium though casil\ ixadablc consists for 
the most part of cancellous bone and there 
fore licks the strength of the other two The 
tibiil source though eisilj accessible in 
contrast t\Uh the ilium is tirgclj composed 
of cortical bone and therefore increases the 
problem of circulator} communion within 
the tube There is mother technical objee 
tion to the use of iliac or tibia! bone which 
IS based upon the established principle that 
a bone graft sunnes best when both the 
ends are in contact with bone This of 
course is impossible in the construction of 
a thumb That is not to sa) ihit bone will 
not sur\i\e where it is adequatel} attached 
to one source of blood supply because ex 
penence has show n in the use of bone grafts 
in other locations such as the reconstruction 
of the dorsum of the nose thit a bone graft 
will survi\e and even grow when attached 
at onl} one end 

There is a source of bone for purposes of 
reconstruction of the thumb which avoids 
this difficulty to some extent and that is 
the floating rib Inasmuch as this rib termi 
nates in cartilage and cartilage survives 
more easily even when lying free in a tissue 
the floating rib makes a better material for 
the reconstruction of the thumb Its length 
shape and lability is of such nature that it 
is easily carved for this purpose Its un 
attached bony end survives with greater 



Fic 29i \mpufation avulsion of 
digital part of hand and results of im 
mediate imbedding under abdominal 
flap 

case because its terminus is in the form of 
cartilage 

Derangements Sfcmfntal Dlravce 
MCNTS The most perplexing tissue derange 
ment to the industrial or general surgeon 
IS the acute availsion Nowhere is intimate 
knowledge of the principles of plastic sur 
gcry anil of original repair «o pertinent and 
profitable as m the management of these 
cases (See Chap 38 ) 

Parallel with the closure of the raw area 
consequent upon acute avulsion there is 
almost invariably need for extensile repair 
of tendons WTiere parts of tendons are lost 
the gap may occasionallv be bridged in a 
clean wound by one or another method of 
lengthening Where bone tissue is lost or 
must be removed for purposes of immediate 
closure and original repair an occasional 
tendon may have to be shortened There 
fore the surgeon must be conversant with 
some reliable method of approach in the 
management of tendon injuries Only the 
recognized standardized approaches are il 
lustrated (Fig 295) 

Avulsions occur most frequently on the 
extremities yet because they usually in 
volve only skin and subcutaneous fat they 
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Fig 294 Phalangization of thumb 
(Kessler) 

will be discussed in Chapter 38, "Surgery 
of the Skin ' 

The outstanding traumatic derangements 
(distortions) encountered m the manage 
ment of hand injuries are those resulting 
m scar formation These hand defects for 
practical purposes may be divided into three 
types the scars involving the dorsum of the 
hand (extensor contracture), those involv 
mg the fingers and/or the palm of the hand 
(flexor contracture) The management of 
the first, from the standpoint of functional 
results IS undoubtedly the easiest in that, 
following scar excision, all that is necessary 
IS to cover the surgical defect with a thick- 
split skin graft This is a practical and ex- 


peditious solution to the problem, although 
not entirely satisfactory from an esthetic 
standpoint The free skm graft is notorious 
for Its lack of dependability as to pigmen 
tation and the resultant color match \Mth 
the surrounding uninjured skin When the 
free skin graft fails to attain an acceptable 
degree of pigmentation, remaining either 
too pale or too bronzed, the hand looks like 
a patched glove The total removal of the 
scar tissue from the dorsum of the hand and 
Its substitution by a free split skin graft 
fairly well resolves the immediate problem, 
that IS, the restoration of flexion The ulti- 
mate failure to attain normal color may 
overshadow the functional results obtained 
by the free graft 

Since the split free skin graft is essen 
lially the product of human ingenuity rather 
than an adequate anatomic replacement, 
one must replace the loss by its equivalent 
in order to attain normalcy The nearest 
approach to the ideal normal in these cases 
IS the dorsal skm of the forearm The sur- 
gical problem is to transport this under as 
nearly ideal conditions as possible to the 
dorsum of the hand Whatever the reason 
for the loss of the skm of the dorsum, 
whether due to a burn, avulsion or neo 
plasm, restitution is more fully attained by 
the following method in selected cases 

After excision of the affected dorsal sur 
face of the hand, two roughly parallel in 
cisions are made, extending onto the dorsum 
of the forearm as far as necessary and con 
sistent with the principles covering a pedi 
cle graft This outlined flap is then carefully 
undermined, and its scant subcutaneous tis 
sue IS taken with it If the incisions have 
been made to the proper depth, the skin 
being normally loose over the forearm, the 
flap can be elevated by undermining with 
the gloved finger The loosening of the flap 
from the forearm permits one to advance 
It from to 2 inches (3 8 to 5 cm ) distal 
ward (Figs 296 and 297) 

If the hand is then dorsiflexed at the 
wist, another 1 to 1% inches (2 S to 3 8 
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tiG 295 Minagemcnt of tendons 
and tendon injuries {Top) Mason- 
Koch method of tendon suture (Bot- 
tom) Bunnell s method of pnmary 
tendon repair by use of puH-oui 
tttre suture 


cm ) may be gamed m the advancement 
Hence, an excision up to y /2 inches (9 cm ) 
from the dorsum of the hand can be made 
and co\ered ^Mth the nearest possible 
anatomic equivalent The dorsum of the 
hand of an average male adult is seldom 
over iY 2 inches Even so, when complete 
excision has to be done and when the qua! 
!tj of the circulation in the forearm skin 
may not be equal to the task, it is advisable 
to practice ‘ delay” of the flap Such a de 
cision is a matter of surgical judgment and 
experience In anj such procedure, it is 
better first to mobilize the forearm flap and 
investigate its integrity before excising the 
affected dorsum of the hand 
The affected dorsum having once been 
excised and the hand placed in dorsifiexion, 
the distal part of the flap is temporarily 
attached to each dorsal fold of the inter- 
digital webs Or, if the skin over the meta 
carpophalangeal joints was not excised, the 
flap is attached to the skm just proximal 
to the joints At this point it must be em 
phasized that when one is excising the 
affected skin of the dorsum of the hand, the 



excision must be so planned that the result 
ing suture line is either somewhat proximal 
or somewhat distal to the metacarpophalan- 
geal joints This obviates the nuisance of a 
scar over a joint 

After the forearm flap has been tempo 
ranly attached to its predetermined distal 
position, with the hand in dorsifiexion, a 
temporary anchor suture is placed through 
the flap on each side of the wTist, approxi 
mating it to the concavity of the dorsum of 
the wrist The entire flap is then perma 
nently and completely sutured to the two 
sides of the extremity by either interrupted 
or continuous but ‘ advancing” sutures 
This opposes the tissues in proper tone and, 
of course, m the direction of greatest benefit, 
which is distalward 


Fig 296 \ Dermoplasty of dorsum of hand (Pick s method) (Top) Ci^e 
suitable for dermoplasty of healed third degree burn of dorsum of hand 
nifhout imp)ic3tion of etfensor tendons Complete closure of this type of 
hand is limited by scar tissue on dorsum (Center) Dotted line o\er dorsum 
of hand indicates extent of excision of scar tissue at first sitting Dash lines 
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After the entire area of the dorsum of 
the hand has been covered three or four 
mattress sutures are placed through the 
skm now o\orl>ing the wrist and anchored 
to the underljin^, bed These mattress su 
tures are then tied over a large «oft rubber 
catheter rolletl in petrolatum gauze The 
ends of the catheter may be loo«tel> tietl 
under the wrist if desired The object to 
be realized is the obliteration of the dead 
‘jpace which unavoidablj exists between 
the flap and the concave dorsum of the 
WTist once the distal end of the graft is 
anchored to the fingers Should this dclad 
be omitted the flap would form the hypote 
nuse of a triangle whose other two sides 
would be the distal portion of the forearm 
and the dorsum of the hand respcctuel> 
This would result in a dead space 

The remainder of the operation consists 
of applying dressings appropriate for a 
pedicle Hap and a cock up «plint which will 
maintain the hand in dorsiHcxion for from 
16 to 21 da>s With the expiration of two 
weeks the cock up splint should be removed 
eserj day the hand and the forearm prop 
er]> cleansed and light passive flexion in 
stituted to prevent sti^ness and to tnaugu 
rate stretching of the skm over the wtisI 
Within a week it will'be found that the 
patient is able to project the hand on the 
forearm Complete flexion at the wrist is 
stiU difOcull and undesirable It over 
stretches the dorsal suture line At this point 
active moderate use of the hand can be per 
mitted W ithm a week to ten days the pa 
tient IS able to flex the extremity at the 
wrist without effort 

Scarring of the fingers is best remedied 
wherever possible by thick split or full 
thickness grafts m combination with mul 
tiple Z plasties This is particularlj true 
of the volar aspects of the fingers This in 



1 ic 296B DermopIasl> of dorsum of 
hand {Conttnued) (Top) One month 
postoperative Residual scar removable 
at secondar> operation Hands 

repaired by split graft shown for con 
trast 6 months postoperative Ivotepg 
mentation of grafts Th s may be as 
unsightly as original scarring 

connection with ■vernl Z plasty results in 
the best functional restoration The exclu 
sive application of free "iplit skin grafts to 
the volar surface of the fingers is never a 


Fio 296 A {Conttnued) 

over forearm md cate outl ne of flap to be advanced over dorsum of hand with 
latter splinted in complete dorsal extension postoperatively {Bottoti) Dis 
section and elevation of scarred dorsum of hand as well as flap of dorsum of 
forearm wh ch is to replace scar tissue by advancement 
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satisfactory procedure This, as a matter of 
fact applies to the entire volar aspect of 
the hand (see Fig 52) 

When the palm of the hand is affected by 
scar tissue, its complete eradication usually 
exposes many of the tendons of the palm, 
in such instances the best functional recon 
struction is attained by the use of pedicle 
flaps These should be transferred with their 
entire subcutaneous fatty content Even 
though the latter, for the time being results 
in a bulky repair of the palm the fat always 


ticularly m those who earn their living by 
manual labor, such a hand should be pro 
tected for three or four months 

General Derangements 
Dupuytren s contracture is another con 
dition frequently seen affecting the hand 
This is a fibrotic condition of the vob 
aspect of the hand with essentially objective 
findings, resulting in flexion contracture of 
one or all of the fingers of the hand It is 
found in approximately 010 2 per cent 



Fic 297A Dermoplasty of dorsum of hand as applied in case of biopsy 
excision of epithelioma 


can be partially excised at such a time as 
a tendon reconstruction is done Without 
the presence of some fatty tissue under the 
graft the results of tendon reconstruction 
are functionally problematic because of 
their tendency to adhere to the overlying 
graft \\ hatever method of repair is used in 
the reconstruction of the volar surface of 
the palm of the hand or the fingers the pa 
tient should be instructed not to abuse the 
repair too early after surgery, that is not 
until complete organization of the graft has 
taken place Considering the nature of the 
work which the hand performs daily, par 


of the population As a rule, it is a condition 
which affects those who do not use their 
hands for manual work Its etiology is 
unknown 

The condition has an unpredictable rate 
of development and usually begins by a 
feeling of stiffness in the hand which is 
sooner or later followed by a nodular feel 
or appearance of the skin of the palm distal 
to the flexion creases Subcutaneous bands 
of thickened palmar fascia develop which 
most frequentl> affect the ring finger and 
subsequently the adjoining fingers Follow 
ing the thickening of the palmar fascia. 
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induration de\elops in the hand with ad The icceptcrl procedure for remcd>inK 
hesion of the oNcrljins skin to the under the condition con'^ists m complete excision 

Ijing fascia When the condition attains of all of the filirous tissue and thickened 

maluritj the hand may become almost use fascia through an lncl^lorl parallel to the 

less except as a hook Although usuallj distal creisc of the palm pointed toward 

unilateral the condition maj be bilateral the ulnar border \shcre it turns proximall> 



Fig 297B Dermoplasty of dorsum of hand (Continued) (Top) Lesion 
excised and forearm flap mobilized in preparation for shifting and coverage 
(Bottom) Flap shown advanced over dorsum of hand Hook is inserted into 
small triangular fibrosed area the resuft of former x ray therapy This triangu 
lar area is staged for additional excision 
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Tig 297C Dermoplasty of dorsum of 
hand {Contmucd) Coverage and ap 
proximation of forearm flap to bases of 
digits For purposes of illustration bi 
lateral nippling of shin at base of flap 
allowed to remain pro tern otherwise 
excised roulmely From that point on 
inasions are carried just below the ra 
dius and ulna respectively to the elbow 
if necessary 

along the course of the flexor tendon of the 
little finger to the base of the palm This 
may be done under block anesthesia and 
always should be performed with a tourm 
quet The dissection of the fibrosed palmar 
fascia IS best done with a sharp scalpel 
Care should be taken in the dissection not 
to open any tendon sheaths or to sever any 
nerves or the lumbncale muscles 

here the hand has been contracted for 
a matter of years the same principle ap 
plies here as in the exten<iion of any other 
joints following scar tissue excision it must 
be done with care and only m accordance 
with the elastic timber of the blood vessels 
and extensibility of the nerves WTiere the 
contraction of the htter tissues is so great 
as not to permit adequate extension and 
particularly if this is associated with joint 
involvement it may be necessarj to ampu 


late a finger so affected rather than to com 
promise the over all result 
In almost all cases following the elimina 
tion of the scarred fascia it will be found 
that the remaining skin is inadequate to 
cover the defect If this is not too large or 
loo deep it may be ablated by a thick split 
free skin graft or, if the bed has ample 
circulation a full thickness free skin graft 
may be used IV here prior to the operation 
It is obvious that most of the skin of the 
palm may have to be sacrificed because of 
Its sclerosed and adherent condition to the 
underlying tissues an abdominal pedicle 
should be prepared tubed and at the proper 
time attached to the forearm just proximal 
to the wrist where it will be ready for im 
plantation into the palm of the hand after 
excision is completed Following complete 
ablation of the surgical wound a pre«sure 
dressing must be applied which fits accu 
ntely into all the crevices of the band and 
little effort should be made to extend the 
fingers completely at once This is attained 
gradaaUy bj passive exercise after the first 
eight to ten dajs Not loo much time must 
be allowed to elapse before some type of 
motion IS instituted in the fingers because 
patients suffering from Dupuytrens con 
tracture are notoriously inclined to develop 
stiff joints and contraction of ligaments 
(Fig 298) 

VoLkaiANN s CovTRACTURE Another con 
dition not infrequently seen by the plastic 
surgeon istheso called Volkmanns ischemic 
contracture This is a postlraumatic condi 
tion resulting from ischemia of the contents 
of the fasaal spaces on the volar aspect of 
the forearm and involving all of the tissues 
contained therein The muscles are most 
formidably affected These undergo fibrosis 
resulting in the partial or total occlusion of 
vessels strangling of the nerves withparal 
>■^15 of the intrinsic musculature of the 
hand and all of the objective signs of im 
paired nutrition of both the hand and the 
forearm It is a rapidly developing condi 
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Fig 298 Bilateral Dupu}trcns contracture (/^/O l^lt hand showing; extreme con 
tracture of little finser and beginning contracture of ring finger (Rtghl) Left hand 3 
i^eeks postoperatnel> Dark Ime^ indicate original incision approach (no recurrence 
6 ) ears postoperatne) 

tion usually in association xMth constricting creased circulation and metabolism and 
dressings or plaster of pans casts freeing of blood \e«els nerves and tendons 

The mechanism of the development of Usually the tendons must be lengthened by 
this condition is not too far removed from «liltmg sliding the segments one upon the 
the phenomena attending a strangulated other nnd then resutunng them either with 
tubed pedicle The ultimate pathologic re fine silk or by means of Bunnell s pull out 
suits are those primarily consequent upon wire suture technic Where there is consid 
venous obstruction or strangulation erable joint involvement as is usually the 

The treatment of \olkmanns ischemic case with the wrist arthrodesis must be 
contractures is at first entirely d^ndent performed Later on muscle transplanta 
upon patience tenderness considered splint tions or substitutions can be performed 
mg calculated passive motion guarded For the latter two the student is referred to 
active motion of such parts as are movable more extensive books on hand surgery 
intelligent physiotherapy for the purpose of The Frozfn Hand Occasionally fol 
increasing arterial blood supply and even lowing more or less severe injury a class 
lually open operation This consists of ex of hands is encountered which are some 
cision of all scar tissue mainly that involv times referred to as frozen hands and 
ing the muscle freeing the latter of all congealed hands The two reduced to a 
adhesions so as to allow for expansion m common denominator have certain basic 




Fig 299A The freezing hand (Top left) Methylene blue outlines extent of healed 
wound of exit of bullet mjur> to dorsum and first web of left hand Note thumb of 
patient being forcibly abducted by gloved hand of surgeon to illustrate degree of freez 
mg {Top right) Methylene blue outline delineates extent of fibrosis of healed xvound 
of entry of bullet injury to palm and thenar eminence of hand Note forcible extension 
of thumb and flexion of index finger by surgeon to illustrate degree of excursion possible 
Also observe retraction of palmar flexor mechanism into depths of first web (Bottom 
left) Exposure of fibrosed and deranged dorsal interior of injured hand Note thickness 
of reflected fibrous tissue and displaced lenomuscular mechanism with tendons com 
pletely imbedded in fibrous tissue Also obsene neurocirculatory involvement of fingers 
(Bottom Tight) Wound has been completely cleaned of fibrous ti'^sue Note replacement 
and freedom of muscle elements as well as dean volar muscle bundles showing m depths 
of wounds area subjacent to thumb 

physiologic things in common Although in individuals labeled as suffering with 

from the standpoint of treatment they differ constitutional inferiority The second thing 

m that the mechanism of their development is that they are constantly painful hands 

and the sequence of pathologic events seems and the pain is aggravated by the slightest 

to be reversed in the production of the ulti change of temperature u«e position md 
mate clinical picture even individual disposition The pathologic 

The first basic thing which they have m physiology is a vicious circle of pain ex 
common is the fact that they usually occur tremes of vasospasm or vasodilation swell 
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Fio 299B The freezing hand (Coulttiued) {Left) \bdommal flap vMth tubed 
peduncle sutured into dorsal defect rmmedtately after scar excisiori and freezing of 
thumb (Black area on thumb is a diy vesicle) (JiigA/) Sbonjng under side of hand 
with direct abdominal flap to palm Note tubing of peduncle of dorsal flap Simulta 
neous transfer of two separate abdominal flaps to a hand is a time saving procedure 
It must be well planned geometrically and anatomically to permit ease of dressing 
splinting and successful results 


tng sweating blistering discolorations and 
ultimately gangrene or mummification 
The clinical picture differs somewhat in 
the frozen and congealed hand in that the 
former usuall> follows an injury whose 
consequences are mostl) apparent at first 
in the bony and supporting structures of 
the hand This may be associated with a 
certain amount of coincidental nerve in 
volvement This is followed by early fibrosis 
and deformit) leads to swelling and inter 
ference with circulation thus ultimately 
affecting the soft tissues of the hand The 
fibrosed and deforming hand eventuates m 
an appendage which becomes swollen dis 
colored painful and useless The final dim 


cal manifestations are considerably out of 
proportion to the original injury The con 
gealed hand is usually one in which the con 
sequences of original trauma appear only 
in the soft tissues with a rapid development 
of swelling discoloration pain and sweat 
ing This ultimately eventuates m a pitless 
hard and contracting appendage The ap 
pearance of ankylosing joints shortening 
tendons dislocations and gross decalcifica 
tion of the bones comes on only later 
In other words whereas the frozen hand 
begins with joint fibrosis and bony involve 
ment leading to interference with the circu 
lation and functional integrity of the soft 
tissues the congealed hand begins with 
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Fic 299C The freezing hind (Contnicd) (i.e/<) Showing return of funct on of 
thumb and index finger as well as improvement in neuroc rculatory integrity of hand 
The skin of thumb is still ihm and shmy but the hand m general is unfreezing Note 
good formative results from use of adequate flap around first web (Two months post 
operative ^ (Right) Showing reconstruct on of palmar aspect of same hand ^.ote good 
formative appearance of thenar em nence and general neurocirculatory impro\emenl of 
hand Suture line of distal cttreroify of graft running into first ueb to ]o n posterior flap 
graft IS almost impercept ble (Two months postoperative ) 


circulatory trouble swelling lymphostasis 
and early loss of functional integrity of 
soft tissues eventually implicating the joints 
and the bones of the appendage (Fig 300) 
The frozen hand is based initially on the 
essentially physical factor of extensive 
fibrosis and its neurocirculatory conse 
quences whereas the congealed hand de 
velops on the basis of a pathologic physi 
ology of the neurocirculatory component of 
the appendage leading to extensi\e fbrous 
involvement of the hand 


In any case the ultimate pathologic resi 
due is an appendage which is cold painful 
numb useless dystrophic to deformed 
whose functional reclamation is problematic 
and often impractical 
The management of such hands is ex 
tremely difficult A vicious circle exists be 
tween the tenderness and the pain present 
and the vascular phenomena evident This 
vicious circle must first be broken some 
where in order to approach the problem of 
functional reconstitution If the recurrent 
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pain can be traced to a trigger point,’ is therapeutic treatment rehabilitated to a 
Bunnell calls it, this must be removed be point of fair Ubcfiilncis Where <econdar} 
fore the patient allows any manipulation pathologic changes have occurred mainly 
of the extremity whatsoever This may be of the fibrolic type reconstructive surgerv 
accomplished by local injection of pro may be necessary (Iig 299) 
came periarterial sympathectomy, para* Since the fibro«is present in tht froren 



Fig 300 {Top) The ‘ frozen ’ hand Contrast with ‘ congealed hand 
below {Bottom) The ‘ congealed hand This patient suslainetl a compara 
tiveV smaW third degree burn involving outer and dorsal aspect ot thumb with 
a partial bracelet burn to the wrist The hand is shown after free grafting of 
thumb Within 2 months following injury, the hand became tightly swollen 


red, stiff, painful and useless Prolon 
with sympathetic block were necessary 

vertebral injection of the ganoba, or 
sy mpathectomy Once this has been accom 
plished and the pain relieved for variable 
lengths of time, some semblance of motion 
can be instituted in the extremity with im 
provement of circulation and metabolism 
If this IS accomplished early enough in the 
development of the syndrome such an ex 
tremity may be saved from the contracture 
fate and with eventual prolonged physio 


ged manipulation and physiotherapy 
to restore the hand to usefulness 

hand comes on relatively early and is more 
or less the direct result of the physical 
trauma, such an appendage is more easily 
reconstructed because the fibrosed tissue 
can be eradicated before the soft tissue or 
congealing phase begins The removal of the 
fibrosed tissue disposes of its influence upon 
the neurocirculatory integrity of the ap 
pendage and thua limits the syndrome at 
that point In the congealed hand, how 





Fic 301 The cleft hand (Left) Dorsal view of cleft hand Dorsal view after 

closure of cleft with correction of rotation deformity of ring f nger Only partial correc 
tion of second web could be risked at the same time due to circulatory impl cations Note 
extent of dorsal incision to allow for rotation of ring finger metacarpal 


ever the fibrosis is delayed and essentially 
due to the interstitial edema with precipi 
tation of the protein fraction from the 
lymph leading to fibroblastic proliferation 
throughout the soft tissues of the hand 
and ultimately a complete coagulation of 
the tissues There is of course coincident 
involvement of the joints with suffening 
and deformity resulting in complete crip 
pling The earl> treatment of this type of 
hand is much more difficult because of the 
extensiveness of the primary involvement 
of the soft tissues This is not amenable to 
direct surgical attack until the appendage 
has cooled off b> which time the patbo 
logic damage is so extensive and the remain 
ing nmtomic integrity so minimal that 


amputation may be necessary The avoid 
ance of amputation as mentioned hereto 
fore IS entirely dependent upon control of 
the neurovascular aspect of the condition 
m the initial stage of the de\elopment of 
this syndrome 

CtEFTS The most common congenital de 
rangements are the clefts and webs In the 
strictest sense of surgical e\aluation thej 
Cannot be chssified categorically for manj 
are associated with supernumerary digits 
and would thus fall under the Tissue Ex 
Cesses whereas a large percentage do not 
have adequate tissue present for reconstruc 
tion and because of the parallel deformities 
tho must be placed under Derangements 
Where the webs are attended bj fusion of 
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digits and some of the latter are function 
ally as well as anatomicallj useless the> 
mav concei\abl> fall into the class of 
Voids (potential) because of the need of 
tissue for adequate repair Nevertheless 
every case is subject to classification only 
after adequate inventor> as discussed in 
Chapter 9 Diagnosis (cf Principles 
under Surgical Differentials ) 

The cleft hand is included under derange 
ments of the appendage because as a rule 
there is no actual lack or supcrfluilj of tis 


ing they ma> be corrected b> some tj'pe of 
reconstructive procedure such as the Bun 
nell T operation (Fig 501) 

Webs One of the most common con 
genital t>pes of derangements encountered 
in the hand are the so called webs tor 
purposes of easy understanding of the ex 
tent of webbing of the hands the following 
classification is convenient \\here a single 
web exists between an> two digits the ap 
pendage is assigned the numeral I (Pig 
3(M top) W here one complete web exists 



Fig 502 'Method of incising closely webbed fingers with outline 
of interphalangeal flap In this tjpe of web there is not suflicient 
tissue between the fingers to do a complete flap reconstruction Hence 
{rtght) a free graft (full thickness) is applied over raw areas be 
tween fingers 


sue but rather a derangement of it conse 
quent upon congenital maldevelopment 
These appendages sometimes referred to as 
split hands although usually unilateral are 
often bilateral The essential functional im 
plications of this type of hand are a weak 
ness of grasp with the tendency toward 
centripetal gathering of the digits into the 
palm Through ablation of the clefts not 
only the appearance but also the function 
of the hand can be improved \Vhatever 
rotational deformity of the joints exists 
must of course be corrected at the time of 
closure of the cleft Where tendons are miss 


between any two fingers and only a partial 
web exists between any other two fingers 
the condition is referred to as 1 plus If two 
complete webs exist between any three fin 
gets and a partial webbing exists of any 
other two fingers the condition is referred 
to as II plus If only a partial web exists 
between any two fingers it is referred to as 
1 minus Where all the digits are webbed 
except the thumb such a hand is referred 
to as III plus or subtotal syndactyli (Fig 
305) Where the thumb is implicated with 
all the other digits it is referred to as 
Class IV or total webbing (Figs 306 and 
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Fic 303 A method of sepantion of 
webbed fingers by web splitting, proce 
dure After splitting of web (I) a dorsil 
and ventral flap result (2) One is left at 
tached to ring finger and draped around 
latter anteriorly whereas the other flap 
remains attached to volar aspect of mid 
die finger and dnped dorsally To avoid 
straight line closure both flaps and the 
respective normal skin to which they are 
apposed are slit at a 50” angle opposite 
the middle crease of each digit so that a 
Z closure can be accomplished (3) 
This obviates scar tension in the region 
of Anger joints 1 2 3 illustrate tosic 
steps in procedure 

307) ^^he^e flexion deformity is present 
It IS indicated as being of soft tissue origin 
bony involvement or both 
The type of procedure best suited m the 
correction of these deformities is entirely 
dependent upon three things the extent of 
the web types of web and the extent of 
the bon> deformity present II here the 
over all dimensions of the web are exten 
sive enough some type of geometric sepa 
ration of the web can be used in dissociat 
ing the afflicted parts of the extremity 
Where the web is short and thick only 
enough tissue may be present for the re 
construction of the space between the 
proximal phalanges of the finger This is 
a most important detail in the correction 
of syndactvlism because without a well 
formed normal appearing interphalangeal 
space the appendage not only looks strange 
but good function and esthetic use of the 
hand never can be obtained In a narrow 
interphalangeal web considerable raw area 


mil be left between the fingers after the 
splitting of the web It is better to free 
graft this raw area than to attempt a forced 
closure because the latter will only result 
in cicatricial distortion or recurrence of the 
web (Fig 302) 

The two flap method of reconstituting an 
interphalangeal web (Fig 303) is adequate 
for the congenital type of web, but not 
always possible in the traumatic or cicatri 
cial type In World Mar II as a result of 
the large number of burnt hands man> 
cases of cicatricial syndactylism were seen 
One of the methods employed by some sur 
geons in view of the uselessness of scar 
tissue from the standpoint of reconstruction 
was lo tunnel a split graft through the web 
at the normal interphalangeal level This 
tunnel graft was kept open by catheter or 
some other method After a lapse of three 
or four weeks the tunnel was slit open m 
the direction of the finger tips thus allowing 
for the separation of the digits with an m 
grafted web Although this procedure allows 
for ultimate separation of the fingers, it 
rarely if ever, results in a good esthetic 
effect A far better result both esthetically 
and functionally, may be obtained by com 
pfete and immediate excision of aff scar 
tissue between the fingers and full thickness 
free grafting of the entire interdigital de 
feci This allows for better approach to 
leveling and angulation of the newly con 
structed web with much more nearly accu 
rate apposition of the grafts and less scar 
ring than in the case with the tunnel 
method The method is cited here simply 
because of its ease of performance and the 
temptation to use it in cicatricial webs It is 
contrary to basic tissue repair The disap 
poiniments which the student will encounter 
in the employment of such unphysiologic 
procedures warrants the inclusion of some 
and their discussion 

Excesses True Excesses Polydactjli«m 
IS a tissue excess often seen by the plistic 
surgeon Such cases ire extremely variable 
in their pattern Therefore no predeter 
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Fic 304 Complete plus one web of 
le/t hand {Top left) Single web of 
hand m adult with no deformity {Top 
year postoperatively {Bottom right) 
Dorsal view of reconstructed hand 
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Fro 305 Complete plus 3 compound (bone) web of right hand {Ujt) Alitten hand 
(thumb excluded) with bone deformity {Center) Same dorsal view [Right) \ ra> 
showing bone deformity A one stage surgical correction was accomplished with sacrifice 
of tip of middle finger 


mined plan of treatment can be assigned 
categorically Only the basic approach to 
the problem can be set forth 
Before instituting any surgery rocntgeno 
graphic investigation of the case must be 
done iVext the presence or absence of ten 
dons and muscles should be ascertained 
In the reconstitution of a good functional 
hand the supernumerary bones must be re 
moved with due respect for the soft tissues 
present These may then be transplanted to 
the remaining fingers where necessary for 
improvement of function It is essentiaffy a 
filleting operation with knowing redistnbu 
tion of soft tissues As indicated above no 
strict surgical procedure can be outlined 
for these cases because of the aJmosl un 
limited variation in the distribution or dis 
placement of anatomic parts (Fig 30S) 

A rather uncommon form of tissue excess 
consists of the hyperplastic giant over 
growth of a digit or several digits more 
commonly mvoU ing the phalanges and but 
rarely the metacarpals This condition 


known as megalodactylia It is of two 
types that associated with bone overgrowth 
and that essentially composed of excesses of 
soft tissue The latter is an overgrowth of 
fat lymphatic and fibrous tissue ultimalelj 
giving the appearance of a digit which is 
tumorJike It is not unusual to find neuro 
fibromata in the soft tissues suggesting 
credence of the hypothesis of Beveridge 
Moore that these conditions are basically 
neurotrophic M here there is little or no 
bone involvement the excessive amount of 
fat and fibrous tissue may 6e abfated 6y 
multiple excisions thus ultimately reducing 
the size of the digit \^here there is bone 
involvement amputation may be the only 
lOoical treatment Bunnell suggests that the 
growth may be checked by destroj mg the 
epiphysis 

False Excesses One of the commonest 
tissue excesses found in the hand is the 
CO called ganglion It is a c>stic structure 
usually muUilocuhr most often located 
withm the connective tissue in the prox 
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Fig 306 Complete plus 4 compound 
web of richt hand {/WO " ebbed hand 
without flexion deformity (Righl) 
Same dorsal mow 


imity of tendon sheaths and joints Ilunnell 
states that ganglia neser communicate di 
recti) with the joints or tendon sheaths 
One of the commonest postoperative dif 
ficuliies with the treatment of ganglia 
whether b> injection or excision is their 
recurrence This is usuall) ascribed to the 
inadequate removal of the ganglion The 
removal of a ganglion is loohed upon as i 
Simple ptocedwTe and iVieietoTe relegated to 
the inexperienced hands of the interne or 
the occasional operator 
From the author s experience it would 
seem that the recurrence of ganglia is due 
to inaccurate knowledge of the anatomy of 
the structure Although the ganglion very 
often is a solitarj structure it need not 
necessarily be so In fact if one takes the 
trouble to dissect out ganglia meticulously 
and particularly those of the wrist it will 
be found that upon the relatively long stalk 
which underlies the quite apparent cyst 
there may be two or more branching stalks 
each one of which may have another one or 


two small gnpelike bodies at its terminus 
These may be removed quite some distance 
from the more apparent superficial struc 
lure In fact these branching stalks may 
entwine and involve tendons quite some 
distance away from the original incision 
(f ig 309) This results in a kind of branch 
ing structure where it is easy to remove 
the largest of the units and entirely over 
look the smaller ones Following the re 
moval of the mother Gy’s! the others 
will grow and cause trouble Their sub 
sequent removal is usually very difficult 
if not impossible because of the large 
amount of fibrous tissue consequent upon 
the first operation This is particularly true 
where the original operation has been done 
by inexperienced hands Such secondary op 
orations may result in injury to tendon 
sheaths or even to the tendons themselves 
and so eventuate in tertiary operations often 
leading to functional impairment if not 
actual deformity From the foregoing it is 
obvious that the removal of ganglia of the 
hand should be done with the same care 
caution and meticulousness exercised in the 
performance of surgical procedures involv 
mg the most delicate structures of the hand 
As tumors other false tissue excesses 
m the hand occur rather frequently al 
though they are for the most part of the 
benign type Malignant tumors of the hand 
aie toTnpaTaUvely rate and becanae nf the 
ease with which they are discovered offer 
quick opportunity for their complete eradi 
cation and cure The benign tumors al 
though rarely of an extreme size are of 
importance because a relatively small tis 
sue excess interferes markedly with the 
function of the appendage These consist 
of fibromas lipomas and xanthomas chon 
dromas fibrosarcomas and angiomas Their 
pathologic peculiarities are no different 
from those of like ilk elsewhere and their 
treatment is one of calculated incision com 
plete excision of the lesion and functional 
closure 
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DISABILITY EVALUATION OF 
THE UPPER EXTREMITY 
The question of disability evaluation of 
the upper extremity is of particular interest 
to the plastic surgeon There are several 


Others are ba-^ed upon the idea of the ex 
tremily per se as being 100 per cent and 
still others are based upon the concept that 
the band being such a complicated and spe 
cial part of the upper extremity, should be 



Fig 307 Complete plus 4 bilateral simple (no bone path) I^ebblng of 
hands {Lejt) yy ebbing of infants hand with flexion deformity The child s 
extremity in this picture is held by the mothers hand afflicted by the same 
condition changed only insofar as a midhne separation was risked m her 
childhood Under dorsum ol mothers hand is xisible one of the infant s feet 
with two perfectly formed big foes on each foot Hands and feet recon 
structed in four surgical innings {Rtght) The hands of the 26 year*old 
mother of the infant Both bin^ were separated by simple midline inasion 
in infancy Grandmother afflicted with identical hands and feet as infant and 
its mother one grandfather also had hand deformity 


'ichemes and approaches to this important 
problem but none as yet 'eems to answer 
the question completely though most of 
them are satisfactory m general The 
schemes vary in that some are based upon 
the evaluation of the upper extrem fy as 
being too per cent apropos the body 


accepted as the basis of calculation m other 
words 100 per cent 

All the methods agree m one respect and 
that IS that evaluation must be based upon 
the \arioui factors and functions peculiar 
to the appendage as a whole or that pari of 
It which has suffered inyury In connection 
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wilh ihe hand this is based upon the func 
tions of grasp pinch hook and the function 
of feeling The authors of these \arious 
methods are H M Kessler E D AIcBnde 
D B Slocum and others Eaery one of the 
sj'stems extant is based upon a preacccptcd 
premise That of Slocum for instance is 
designed upon an essentiallj orthopedic 
concept of the hand It is a quite practical 
and general!> satisfactory method but not 
inclusive enough to be applicable in indi 
vidual cases U ith that re^'ervation it prom 
ises to be one of the most equitable methods 
of disability evaluation (Iig 310) 

The entire problem is well expressed in 
the words of Sterling Bunnell 

Appraisal of disability m a hand should be 
based on loss of useful function Sensation 
and motion are about equal m value A hand 
without sensation to touch pain and mov* 
ments of muscles and joints is devoid of sterc 
ognosis protection aga nsl injury and trophic 
control and is unfit for work • 

In connection with the sj’slems of evalua 
tion extant Bunnell goes on to say that 

there is need for a standardized uniform sys 
tern of rating throughout all the states So 
system can be exact for there are too many 
factors Any schedule is bound to be arbitrary 
throughout varying in justice for the ind 
vidual case but practical and satisfactory on 
the average t 

Dunneii summarizes the premise under)} ing 
all systems as follows 

Most schedules have a small list of disabil 
It es listing only total loss or amputaton of 
each part of the hand The d sabihty is given 
m terms of per cent The percentage of dis 
ab lily IS expressed either as the per cent of 
total body loss this being 100 per cent or as 
the per cent of total loss of the arm wh ch m 
turn IS rated at some percentage such as 60 of 
total body loss or 100 per cent In the latter 
case if the loss of a hand is rated at 90 per 
cent the percentage of such disability will be 
90 per cent of 60 per cent or 54 per cent % 

* Bunnell S Surgery of ihe Hand Ph I delpbia 
Lppincott 1944 pp 602 
^Iltd p 603 
tibd pp 603 604 


Partial permanent disability is figured as 
a percentage of that part of the hand which 
is partially disabled If the injuries are null 



Fig 308 (Top) A case of twin thumb 
(Center) \ ray of same Note that bony 
structure within supernumerary thumb 
IS separate from mam body of thumb 
There was a rud mentary capsular struc 
ture between it and the major thumb 
(Bottom) Cond tion 6 months follow 
mg correction 
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Fig 309 Anatomy of wrist ganglion 
Note grapelike small ganglia projecting 
fiofn Tfiam s\a\VK TViey are responsible 
for postoperative ‘recurrences ’ The re 
moved large ganglion per se does not 
recur 

tiple the percentages are added, but they 
should not total more than the percentage 
for loss of the member As indicated the 
difficulties in the standardization of dis 
ability evaluation are many and the van 
ables legion 

Obviously, all the systems used in dis 
ability evaluation are basically quantitative 
and essentially structural They naturally 
tend to reduce all approaches to the demo 
cratic common denominator that a tooth is 
a tooth and a hand is a hand In other 
words that all hands or extremities, irre 
spective of the possessor or the peculiarities 
of his vocation and profession, are basically 
of the same value This, of course, does not 
any^vhere nearly answer the problem of the 
value of an index finger in a renowned 
pianist as compared with the same type of 
loss in an architect or a plumber Likewise, 
where children are employed in industry, 
such evaluations find it difficult to assign 
satisfactory values to the loss of an index 
finger in a child as compared with an adult 
Since the systems in use are essentially 
quantitative and basically structural — a 
strictly utilitarian premise — it would seem 


to the author that possibly a reversal of the 
approach, namely, a qualitative one, might 
be taken into consideration This of neces 
sity would have to begin, not with the 
assumption that the body constitutes 100 
per cent of the individual, or that the upper 
extremity or the hand per se be accepted 
as the percentile starting point, but rather 
that the nature and the extent of the injury 
be analyzed in terms of impediment of the 
various categories of function form and 
feeling as related to the over all import of 
the injury to the individual’s social as well 
as economic position 
An example in point might be the com 
parison of a professional violinist and a 
bricklayer both of whom had suffered the 
loss of the little finger of the left hand 
The violinist would cease to be a violinist 
whereas the bricklayer could still continue 
to be a bricklayer If the former only suf 
fered loss of sensation in the little finger 
he would still cease to be a violinist whereas 
the bricklayer would find it a very minimal 
impediment to bis craft The loss of sensa 
tion in the little finger of the violinist would 
be practically equal to loss of four fingers 
of the left hand in the bricklayer In other 
^ords, the quality of loss in the violinist 
can be paralleled with a rather extensive 
quantitative loss m the craftsman Finally 
if the bricklayer suffered a total loss of the 
hand he could still continue to be a fairly 
good bricklayer with an appropriate pros 
thesis, whereas no such advantage exists in 
the case of the musician ^\lth the loss of 
sensation m the little finger, it is quite true 
that the violinist could take up the craft 
of bricklaying and thus earn a living, but 
the difficulties of such a social and economic 
metamorphosis are obvious 
The premise for such evaluation of dis 
ability is admittedly based upon a compari 
son of two relative extremes, and U is out 
side of the scope of this volume to attempt 
a method of evaluation, the suggested 
pfemi«ie is only intended to impress upon 
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lie 310 Slocum’s method of disability e%a1uation of the hand Ihin is 
evaluated accordins to the extent to which it interferes with each of the three 
major functions Although pun is a subjective phenomenon its results must 
be judged objectively An exquisitely lender neuroma in the pad of the thumb 
for example could eliminate all pinch m the hind (30 per cent), affect grasp 
— through pain and awkwardness — so that the effective deliver) of grasp 
would be only 10 per cent instead of the normal 50 per cent and impair hook 
— due to loss of dexterity — so that its value would be onl) IS per cent insteid 
of the normal 20 per cent This would result in a residual value of the hand 
of 25 per cent of normal 

Total loss of sensation is valued at 50 per cent of the part Thus a 50 per 
cent loss of sensation would be valued a 25 per cent disability of the part 
involved In many instances other disabilities are present The rule is to 
determine the disability of the part on the basis of function this is th'- value 
of the disabled part and is used to determine the value of lo«s of «ensition 
For example the middle finger is normally valued at 16 per cent If the finger 
has been amputated at the midportion of the distal phalanx the value of the 
disabled finger is 11 per cent Associated nerve injury may have resulted in 
total loss of censation in the other fingers Since sensation is valued at 50 per 
cent of the part, there would be an additional loss of half of 11 per cent, or 
5 5 per cent (Slocum D B and Pratt, D R Disability evaluation of the 
hand, J Bone & Joint Surg 28 492, 1946 ) 
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the student s mind the complexity of the 
problem The finil intent is to bnnR home 
to the student the realization tint theprob 
lems and aims of reconstructive surgery 
must be based upon more extended consid 
eration than simple surgical substitution 
The ultimate goal of reconstructive and 
plastic surgery ob\iously -nould seem to be 
the adequate social psychological as well 
as economic rehabilitation of the individual 
as a whole Tailing that J Barrett Browns 
allusion to the average surgical reconstruc 
lion of a part as a surgical substitute 
becomes more than a mere form of expres 
Sion Upon the student this imposes the 
realization not only of the complexities and 
the consequences of injury but the appre 
ciation of the necessity for painstaking sur 
gery unrelenting effort toward rehabihta 
tion of the individual and further research 

BIBLIOGRAPHY 

Altman H and Trott R H Muscle transphn 
tation for parilj s s of the radial nerve J Bone 
& Joint Surg 28 440 1946 
\ndeTSon R and Erickson H R Glass pbstic 
cast Am J Surg (NS) 69 290 30a 1945 
Ball E J A new treatment of ganglion Am J 
Surg (Nb ) 50 22 723 1940 
Barcla> L T Importance of radical treatment 
in acute hand injunes Canad M A J 55 
142 1946 

Battj Smith C G An operation for increasing; 
the range of independent extension of ihc nng 
finger for pianists Brit J Surg 29 30 400 
1942 

Bergmann E Pnnnples of nneplasUc opera 
lions J Internal Coll Surgeons 9 09 IOj 
1946 

Bergmann E and Knda A Aseptic necrosis 
and bone drilling Arch Surg 44 81 1942 
tJlair \ P and B>ars L T Toe to finger 
transplant Ann Surg 112 2 8 1940 
Biake H E Notes on the reconstruction of 
the thumb Bnt J Plasl Surg 1 119 1048 
Blokhin N N Bone plastic reamputation 
J Internal Coll Surgeons 8 S05 50S 1945 
Borchardt M Ueber em neuses Prinz p fur die 
Hersiellung kunstlicher Arme fur Oberarmam 
put erte Bruns Beitr khn Chir 103 641 
1916 


Bojes J H Infection of the hand with evolu 
lion of cheraotherap> California & West Med 
66 18 1947 

Braithivaite F and Watson J Some observa 
lions on the treatment of the dorsal bum of 
the hand Bnt J Plast Surg 2 21 1949 
Brodie N Plastic reconstruction following third 
degree burn of forearm Am J Surg 74 
834 837 1947 

Brown A M Prosthetic restorations after am 
putations about the hand Am J Surg (N S ) 
68 338 343 1945 

Dronn J B The repair of surface defects of 
the hand Ann Surg 107 952 193S 
Brown J B Cannon B Graham W C 
Lischer C E Scarborough C P Davis 
W B and Moore A M Direct flap repair 
of defects of the arm and hand Preparation 
of gunshot wounds for repair of nerves bones 
and tendons Ann Surg 122 706 1945 
Bfovn J B and McDowell F Syndactjlism 
with absence of the pectoralis major Surgerj 
7 599 1940 

Bruner J M Tendon transfer to restore ob 
duction of the index finger using the extensor 
pollicis brevis Plast & Reconstruct Surg 
3 197 201 1948 

Bunnell S Surgery of the Hand ed 2 Phila 
delpha Lippincott 1948 

Active splinting of the hand J Bone & 

Joint Surg 28 732 1946 

Pbstic problems in the hand Plast & 

Reconstruct Surg 1 265 1946 
Bunnell S Dohertj E W and Curtis R i 
Ischemic contractive local in the hand Plast 
A Reconstruct Surg 3 424 1948 
Burian F Plasticka Chirurg e v Ceskosloven 
sku Zvbstni otisk z casop su Ceskoslovensko 
1 5 1946 

Burman M S Fascial plastic operation for the 
restoration of the ulnar colbteral ligament of 
the efljow in marked lateral instability of the 
joint after its resection Am J Surg (N S ) 

49 112 115 1940 

Bunnan M chae! Kinetic d sabil tics of the hand 
and their cbssificalion A stud> in balance and 
imbabnce of the hand muscles Am J Surg 
(NS) 61 167 214 1943 
Csfin G N Reconstruction of the fingers Plast 
St Reconstruct Surg 3 548 1948 
Games E H Amputations stumps and pros 
theses War Med 1 656 663 1941 
Ceci \ Amputations plastique ou dc prolhesc 
cuiematique Semaine m6d 1906 
Procidds ong naux d amputation "Jibstico 



BIIILIOGRAPHY 


567 


cinetiques ou plaslico-orlhopcditiues J dc chir 
el ann Soc beige de clur 7 132 1907 
Chern J II and Ghormicj R K Ilur^ and 
ganglion Am J Surg (NS) 52 319 330 
1941 

CodiMlla A Prolesj cmematica m un caso dc 
disarticolazionc del piedc Hull scienzL medichr 
(«er 8) 10 81 1910 

Cum C J Finger amputations Am J Surg 
72 40 1946 

Cuihbcrt J 15 Polhcisation of the index finger 
Brit J Plasl Surg 1 58 1 948 
Douglas B An operation to aid in the forma 
tion of ne^^ nail beds Ptast A Reconstruct 
Surg 3 451 194S 

Eggers G \\ N The contact splint Texas Rep 
Biol A Med 4 42 1946 

Chronic dislocation of the base of the 

metacarpal of the thumb J Bone A Joint Surg 
27 sOO 1943 

Eggers G W N and Rowland R 11 \n inci 
Sion for exposure of the proximal one third of 
the humerus Med Rcc A \nn 40 ll>l 1946 
son Eiselsbcrg Zcigt eincn 33 Jahre alien Mann 
der ohne Proihc«e mit semen (2) Arm 
stumpfen ausscrordenilich \icl let<icn kann 
Munchen med Mchnschr 64 236 191 
Goldblatt D Tendon injuries Their classihea 
lion and earh treatment Am J Surg (N S ) 
44 93" 363 1939 

Gordon D Traction splint for hand and fingers 
Am J Surg 74 747 104 
Gordon S \utofraft of amputated thumb 
Lancet 2 823 1944 

Graham W C and Riordon D Subl mis trans 
plant to restore abduction of index finger 
Plast A Reconstruct Surg 2 459 1947 
Grcele> P Practical procedures for the cor 
rection of scar contractures of the hand Am 
J Surg 74 622 194" 

Plastic repair of extensor hand contrac 

tures following healed deep second degree 
bums Su^er> IS I 3 1944 
Griffiths D L \ olkmann s ischcmic contracture 
Brit J Surg 28 239 1940 
de Guiterrez Mahonej C G The Treatment of 
Painful Phantom Limb \ Follow up ‘'tud\ 
(Surgical Clnics of North Amenca New Aorfc 
Number) Philadelphia Saunders 1948 pp 
481-183 

Curd F B Surplus parts of the skeleton A rcc 
ommendation for the exci'ion of certain por 
t ons as a means of shortening the penod of 
disabilit> following trauma Am J Surg 74 
"03 1947 


Gurdjian E S and Webster J E Diagnosis 
and mamgemcnl of peripheral ner\e injur> 
Am J Surg 74 559 1047 
liaas S L. Ilastic restorations for Ic s of all 
fingers of both hands Am J Surg (\S) 36 
720 723 193 

Ihgie r E \ rare accident J Indiana M \ 
39 334 1946 

Ilamlm E Jr and Watkins \ I Rcgcncra 
lion in the Linar Medan and Radial Nenes 
(Suigical Clinics of North America Mas«achu 
setts General Hospital Numberj Philadelphia 
Saunders 194“ p 1032 

Hooker D H and Ijm C R Tendon injuries 
\ studv of one hundred and sixteen cases 
\m J Surg (NS> 54 412-416 1941 
Horwitz T Opponens thumb wire splint \m J 
Surg (N S ) 58 460 1042 

Dupu)trcns contracture a consukra 

non of the anatom) of the fibrous structure* 
of the hand in relation to this condition with 
an interpretation of the hisiologa Arch Surg 
44 687 *06 1042 

Howard N J Pathological changes induced in 
tendons through trauma and their accompana 
ing clinical phenomena \m J Surg (N S ) 
51 639 06 1941 

Hjgfoop G L Transfer of a metacarful Pbst 
A Reconstruct Oyrg 4 43 1949 
Kanaxei \ B Transplantation of free flaps of 
fat Tr )m S \ 34 434 1016 
Kessler H H \mputaiions and prosthesis Am 
J Surg (N S i 63 360 1944 

\mputation lessons from the war Am J 

Surg 74 30 104“ 

Cineplastic Amputations (Surgical Clin 

ICS North \merical Philadelphia Saunders 
1944 

Defnitive surg cal management of am 

putations U 9 Na\ Bull 44 1133 1943 

The cineplastic amputation Surg G>nec 

A Obst 68 534 1930 

Rehabilitation of the arm amputee 

Occup Med 3 302 194 

Cineplastx Spnngficld Thomas 194 

The cineplastic operation in rehabilita 

tion of amputation cases Mil Surgeon 93 281 
283 1943 

Kirgis H D and Kuntz A Inconstant svan 
pathetic neural pathwaxs Their relation to 
sympathetic dcnenation of the upper extrem 
it> Arch Surg 44 O 3 102 1942 
Kirkpatnck J E Primarv treatment of open 
wounds of the hand Cahfomia A West ^^ed 
66 I3 13 194/ 



568 


THE UrPLR EXTREMITY 


Kulowski E A Presen ation of tendon function 
by the u-^e of skm flaps Am J Sure (NS) 
51 tSi 1941 

Koch S L The transplantation of slin and 
subcutaneous tissue to the hand Surg Gynec 
&. Obst 72 157 1/7, 1941 
Koch S Injuries of the nerves and tendons of 
the hand Cincinnati J Med 2 7 515 1 946 

■ The immediate care of ncr\e and ten 

don injuries Surg G>nec & Obst 85 368 
371 1947 

— Injuries of the hand Clinical lecture at 

Kansas Cit> Mo JAMA 107 1044 1049 
1936 

— Infections of the hand Ohio Slate M J 

34 1325 1933 

Infections of the hand Bull Chicago 

Surg Soc Regular Meeting Peb 3 1039 
p 352 

Lamphier T A and Littler J W Tendon 
transplants for radial and ulnar nerve paraljsis 
Am J Surg 74 431 1947 
Larmon U A Amputations and prostbesies 
(Surgical Clinics of North America Chicago 
Number) Philadelphia Saunders 1949 p 223 
Lexer E \\ eidcrherstellungs Chirurgie Leipzig 
Barth 1920 p 360 

Littler J W Free tendon grafts in secondao 
flexor tendon repair /\m J Surg 74 315 
1947 

Luckey C A and Moon H D Hard dorsal 
post traumatic edema of the hand Plast & 
Reconstruct Surg 2 563 568 1947 
McBride E D Disability Evaluation Phila 
delphia Lippincott 1948 
McCormack R M Final repair of the severel) 
injured hand Plast & Reconstruct Surg 3 
687 1948 

McDonald J J and Webster J P Earl> co\ 
ering of extensive traumatic deformities of the 
hand and foot Plast & Reconstruct Surg 
1 49 SS 1946 

MacFee M F Arterial Anastomosis in Uar 
Uounds of the Extremities (''Uigical Cl nics of 
North America New ^ork Number) Fhila 
delphia Saunders 1943 p 381 
Magee R K Sauerbruch kineplastic ampula 
tion Lancet 251 904 1946 
McMaster P E Human bite infections Am J 
Surg (NS) 45 60 1939 
McNealj R \\ and Lichtenstein M E Frac 
tures of the bones of the hand Am J Surg 
(NS) 50 563 5 0 1940 
Mahniac J AV Compressive suspension splint 


for Severely comminuted fractures Plast & 
Reconstruct Surg 2 331 194' 

Maltz if Reconstruction of thumb A new 
technfc Am J Surg (N S j 58 429 1942 
Mason M L The Treatment of Open Wounds 
of the Hand (Surgical Clirucs of North Amer 
ica Chicago Number) Philadelphia Saunders 
194S pp 4 26 

The surg cal treatment of irradiation 

injuries Illinois M J 95 20 1949 
Maj Hans Reparative Surgerj of Severed Ten 
dons and Nerves of the Hand (Surg cal Clinics 
of North America Philadelphia Number) 
Philadelphia Saunders 1947 pp 1474 1483 

Repair of cicatricial and Dupujirens 

contractures of the hand Phst L Reconstruct 
Surg 3 439 I94S 

Ntellen R H and Phalen G S Arthroplasty 
of the elbow by replacement of the distal por 
tion of the humerus with an aery he prosthesis 
J Bone 8. Joint Surg 29 348 1947 
Meyerding H W The treatment of Dupuytren s 
contracture Am J Surg (NS) 49 94 103 
1940 

Meyerdng H W and Dickson D D Correc 
tion of congenital deformations of the hand 
Am J Surg (NS) 44 218 231 1939 
Meyerdng H W and Jackson A E Epider 
mold cyst of the left palm with Dupuytren s 
contracture of the hands and r ght foot (Sur 
gicat Chnics of North America Mayo Num 
ber) Philadelphia Saunders 1948 p 1031 
Mifeh H Cuff resection of the ulna for mal 
united Colles fracture J Bone & Jo nt Surg 
23 311 1941 

Miller H and Winfield J M Human bites of 
the hand Surg Gynec & Obst 74 153 160 
1942 

Moore F T The technique of poUicisation of 
the index finger Bni J Plast Surg 1 60 
194S 

Moore J R Massive bone defects m compound 
woun^ J Intemat Col! Surgeons 10 2/4 
1947 

Nichols H Minor A discuss on of tendon repair 
Ann Su^ 129 223 1949 
Nissen R and Bergmann E Cineplastic Opera 
tions on Stumps of the Upper Extremity New 
iork Grune A Stratton 1942 
0 Connor G B Immediate management of am 
putations of the hands feet and d gits Cali 
fomiaAAAest ilcd 66 11 1947 
Office of the Air Surgeon Profess onal d v s on 



BIliLIOGRAPIiy 


569 


axioms of amputation, with remarks on the 
prosthesis, Air Surgeon’s Dull 2 422, 1945 

Oldfield, M C The ‘ horse shoe” web flap in 
the treatment of s)-ndact>l>, Bnt J Plasl 
Surg 1 69, 1943 

OShca, M C The treatment and results of 870 
sescred tendons and 57 scacred ncraes of the 
hand and forcamr, Am J Surg (N’S) 43 
346-366, 1939 

Padgett, E C , and Gaskins, H I! The usc of 
skin flaps in the repair of scarred or ulreraine 
defects o\cr bone and tendons, Surgerj 18 
287, 1945 

Penhale, K W Acrjlic resm as an tmpbnl for 
correction of facial deformities \rch Surg 
50 233, 1945 

Pick J F DcTTnoplast> of healed burned dorsum 
of the hand J Inlcmat Coll Surgeons 8 No 
3, 1945 

Pickett, \V J Refrigeration m surgcr> of the 
extremities Illinois M J 91 74 1947 

Pratt G H Traumatic ancunsms of the ex 
tremities Am J Surg 71 743 1946 

Pnorov N N Amputation of the cxtrcmiues 
and prosthesis in the U S S R J Intcrrm 
Colt Surgeons 8 13 IS 1945 

Qulgle^ T B and Lnsl M R Inieriihabngcal 
joints A method of digital skeletal traction 
which permits actiNC motion Am J Surg 73 
175, 1947 

Rcid> J P Measurement of joint ranges, sug- 
gestions for simplicitv Dnt / Pfast Surg 
2 32, 1949 

Sauerbruch F Die wiHkurlich Ccwegbarc kunst- 
liche Hand Berlin Spnnger 1016 Vol 2 p 
1923 

Shaw, D T Open Abdominal Flaps for Repair 
of Surface Defects of the Upper Extremity 
(Surgical Clinics of North America New York 
Number) Philadelphia Saunders 1944 

Shaw.D T.andPajTic R L Repair of stirface 
defects of the upper extremitj, Ann Surg 
123 70S, 1946 

Shelhto, J G and Dockerty, M B Cartilagi- 
nous tumors of the hand, Surg Gjmec & Obst 
86 465-472, 194S 

Shimberg, M Amputation stumps and pros 
theses, Public Health Nursing 37 138 1945 

Slocum D B , and Pratt D R Disabib(> 
e\aIu3tion for the hand J Bone & Joint Surg 
28 491, 1946 

Smith \\ C DisabiLtj evaluation of the in 
jured extremit>, Northwest Med 45 33, 104, 
178, 1946 


Sm>th, C M , Jr , and Ramen, T A Compound 
Fractures and Their Management (Surgical 
Clinics of North America, Philadelphia Num- 
licr), Philadelphia, Saunders 1947, pp 14S6- 
1504 

Sommervnlle, P G Peripheral Nerve Injuncs 
Some Recent Progress in Treatment (Surgical 
Qinics of North America New York Number) 
Philadelphia Saunders, 1948 pp 446-455 

Speed J S Treatment of difficult nonunions of 
Ihe long bones Chicago ^^ed Soc Bull 50 
173 1948 

Speranski, A D Posttraumatic contractures 
Am Rev Soviet Med 4 22, 1946 

Standard S Ljmphedcma of the arm following 
radical mastectom> for carcinoma of the 
breast Ann Surg 116 S16 1942 

Steindler A Tendon transplantation in the 
upper extrcmiiv Am J Surg (\ S > 44 
260 271 1039 

Stem E L A new operative procedure for 
Dupuvtrcns contracture Am J Surg (NS) 
54 711-714 1041 

Stevcn«on T W SjTiovttis of the wrist Plast & 
Reconstruct Surg 2 443 1047 

Sutton L E Reconstruction of contracted 
axilla Plast & Reconstruct Surg 1 43 1946 

Svvanker U A Reconstructive surgery of the 
injured nail \m J Surg 74 341 345 1047 
- Surgical management of onvchatuis and 
on>chognT)osis Arch Dermat A Sj^ph 57 
255 260 1043 

Swart H A Reconstructive surger> in an 
Arm> General Hospital West \a J 43 
107 1947 

SjTDposium on Amputation J Bone & Joint 
Surg 25 No 4 1944 

Tanzer R C and Littler J \\ Reconstruction 
of the thumb bj transportation of an adjacent 
digit Plasl A Reconstruct Surg 3 533 1943 

Templeton J Y , III and Gibbon J H Jr 
Expenmental reconstruction of cardiac valves 
bj venous and pericardial grafts Ann Surg 
129 161 1949 

Thompson T C Orthopedic measures for use 
in irreparable injuo J Internal CoU Sur- 
geons 9 116-129 1946 

Vanghetli G Sur la theone des moteurs plas- 
liques pour prothese cmematique Arch med 
beiges 71 663 1918 

War Dept Technical Bull Suspension Traction 
Treatment of Fractures TB MED 133 Jan, 
I94S 

TVechester, E C Reconstruction of the distal 




570 


THL UPPER EMREMITY 


portion of the thumb Ohio State M J 44 
602 603, 1048 

Wertheimer P Effcts des lesions ^ascuIalres sur 
les lesions ner\euses ptriphtriques Lyon Chir 
41 385 1946 

Wolff L H and Ghormlej R K Reconstrac 
lion of forearm follo^Mng loss of radius arthro 


plasty of elbow report of case Proc Staff 
Meet Maso Clin 12 673 674 1937 
\ on W reden H Eine kunstliche Hand mit aktiv 
bcascgJifhen Fingem Zentralbl f Chir 11 437 
190S 

\oungr r Transplantation of toes for fingers 
Surgery 20 117 1046 



ccccccc«c€cccec€effffccecce€€e€er<cefeeecececcffcfff<feeefefffffft 


29 

The Lower Extremity 


GFNLILXL 

Pl'islic surjjCr) of the lo^^cr extremil> is 
essentially of orthopedic importance The 
proof of Its import and relationship to mod 
ern orthopeilics comes out of W orld ir II 
During the war the orthopedist was not pro 
pared by training perspective or experience 
to cope with the extensive and overall 
problems presented b> gross injuries of the 
lower extremity Due to the large number 
of complex injuries of the lower extrcmil> 

It became obvious that the early reconstilu 
lion of the soft tissues took precedence over 
the conventional mechanistic approaches to 
orthopedic problems 

The orthopedic surgeon who neglects to 
become conversant with the principles and 
practices of plastic surgery relevant to 
complex injuries of the extremities is not 
prepared to countenance the adequate 
prosecution of modern orthopedics It is 
therefore incumbent upon the young ortho 
pedic surgeon of today to become thor 
oughly acquainted with certain practices 
and procedures long the exclusive property 
of the plastic surgeon This implies a Ihor 
ough understanding of the planning care 
and management of soft tissue repair of 
grafting and ablation of extensive soft 
tissue defects the proper timing of tissue 
transfer and finally the b ologic and physi 
ologic implications consequent upon the 
various methods of tissue transfer With 
out such knowledge he will find it difficult 
to cope not only with the modern require 
ments of extensive injury of the lower ex 
treraity and reconcile the technical physi 
ologic and functional implications of tissue 
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transfer but finallv to effect adequate rt 
Inbilitation of the individual 

\OIDS 

What has been said in connection with 
told voids of the upper extremity applies 
in principle as well as practice to the lower 
extremity The cincplastic problem is much 
easier liecaiise the lower extremity is essen 
tially a weight bearing appendage and not 
as obvious in the form of a prosthesis as 
the upper Hence the psychological prob 
Icms of prosthetic substitutes in the former 
are fewer and more easily resolved 

DLRV\OLMC\Ja 

General derangements of the lower ex 
ircmity are those consequent upon trans 
verse myelitis complete paralysis and total 
third degree burns I or the management of 
the latter see Chapter 20 The Surgery of 
Burns and Their Consequences as con 
cerns the first see Decubital Ulcers m 
(h s chapter 

Partial derangements are treated «eg 
mentally as in the case of the upper e\ 
tremity (vide infra) 

EXCESSES 

Flfpiiantiasis 

\ comparatively unusual condition which 
may involve the entire lower extremity 
occasionally and comes to the attention of 
the surgeon for relief is elephantiasis For 
our purpose it is only the late stage marked 
by extensive fibrosis of subcutaneous tissue 
and skin or the so called stage of irrever 
sible edema which is of interest from the 
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standpoint of plastic surgery It is a con 
dition mar] ed by generalized interference 
with the lymph drainage of the lower ex 
tremitj manifested at first by swelliRo of 
the ankles ultimately resulting in complete 
involvement of the lower extremity up to 
the buttocks and the inguinal ligaments It 
IS an irreversible tjpe of edema of the lower 
extremity because in its later stages there 
IS such extensive fibrous infiltration of the 
subcutaneous tissue and skin and destruc 
tion of lymphatics The extremity becomes 
hard leatherlike and fails to pit on pres 
sure 

On the assumption that the lymph circu 
lation of the mu'cles was at fault Kondo 
leon in the early part of the century de 
vised an operation whose purpose it was 
to connect the lymph circulation of the 
deeper tissues with the more superficial for 
purposes of drainage hoping to remedy the 
condition by short circuiting the flow from 
within outward The operation consisted of 
excising segments of skin and subcutaneous 
fibrous connective tissue down to the mus 
cles Sistrunk (1926) modified the Kondo 
leon operation by undercutting of skin flaps 
followed by excision of the lymphatic per 
meated subcutaneous tissues On the propo 
sition that muscles have no lymph Homans 
condemned Kondoleon s operation and rec 
ommended excision of the fibrosed subcu 
taneous tissue and part of the skin The 
remainder of the latter is then placed upon 
the underljmg muscles tendon sheaths or 
bone 

Because the foregoing procedures are 
multiple stage operations time consuming 
and require prolonged ambulation and be 
cause according to Alatas the skin is in 
volved and at fault as much as the sub 
cutaneous tissue Both Barnes and Ross 
have recentl> devised a one stage proce 
dure The operation consists of complete 
excision of all subcutaneous tissue and 
derma of the leg with the exception of a 
bridge of full thickness tissue left over the 
tibia connecting the ankle and the infra 


patellar region Before complete surgical 
avulsion of this tissue and provided that the 
skin of the leg is in good condition these 
authors advise removal of the skin of the 
le„ in the form of split grafts which are 
then reapplied in their original location 
The same authors suggest an alternate 
method m which the subcutaneous tissue 
over the tibia is excised at the first sitting 
through a long medial incision and the skin 
IS replaced over the bone When the skin 
over the tibia has healed and a new and 
dependable blood stipply has been estab 
li^hed a second operation is performed in 
which the procedure described heretofore is 
carried out in toto Their report is hns ed 
upon satisfactory results obtained in four 
cases (Fig 311) 

The authors comment that the operation 
is disfiguring and is therefore not advised 
in earl> conditions or such as might become 
arrested without producing a disabling e)e 
phantiasis 

MowJem of Fngland has gone a step fur 
iher m the analysis and surgical manage 
ment of elephantiasis He divides all cases 
into three groups (1) The early phase is 
identified b> peripheral swelling partial 
obstruction soft edema little pitting mmi 
mal exudation of fluid on skin puncture 
and essential involvement of only the distal 
part of the extremit> Treatment is b> ele 
vation rest and general care (2) The sec 
ond phase is attended by marked edema 
usually of the major portion of the limb 
with read) pitting perivascular fibrosis 
tense shiny skin which weeps lymph upon 
slight injury evidence of infection and gen 
eral affection of the patient Treatment is 
by the <50 called lymphatic peihcle consist 
in«' of a large axillo abdominal tube which 
IS eventually transposed so as to run from 
the upper thigh over Poupart s region to 
ward the axilla ( axial direction ) thus 
draining the inferior extremity of its lymph 
(3) The third phase is represented by the 
advanced case where the entire Emphatic 
system has ceased to function and the con 
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dition IS irrc\ersible except bj totil tbit 
non of the inxoUed skin ind subcutaneous 
fat (pnmarilj of the leg) and its replace 
menl bj free skin grafts 

Fither I’haees 1 and 2 or 2 and 3 imj 
CO e\i->t In such ca®es a relevant combina 
tion of the three treatments js recom 
mended 

(In view of the practical orthopedic 
import of discussing the lower extremity in 
terms of its parts the surgical differentials 
— voids derangements and excess — will be 
considered segmenlallj as in the case of 
the upper extremitj | 

THE S \CRO II T \C TROCH WTFRIC 
(SIT) REGION 

Voids The tissue voids sustainetl in the 
SIT region are usually those encountered 
m connection with battle injuries In civil 
lan practice extensive tissue losses m this 
region are rare The tissue voids encoun 
lered here may be divided into extensive 
soft tissue losses without nerve involve 
ment those with nerve lesions those in 
volving loss of bone and decubital ulcers 
The decubital ulcerations are included here 
for two reasons (1) because the> most 
commonlj occur m the S I T region and 
(2) b“cause of their relationship to severe 
orthopedic problems 

The soft tissue losses sustained m war 
fare resulting in extensive scarring of the 
gluteal or trochanteric region as a rule are 
of comparatively minor functional import 
and relativelj easily reconstructed unless 
attended by extensive bony loss Recon 
struction is possible due to the presence 
normally of large amounts of elastic skin 
and subcutaneous tissue m this region 
which can be moved or rotated into ad 
jacent regions following the exasion of 
scarred defects If the tissues are not avail 
able locall> a thoraco abdominal tube may 
be used as in general derangements (vide 
infra) 

In the rev sion of defects in the SIT 
region the most important factor from the 
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Fic 311 One stage procedure in the 
surgical treatment of elephantias s 
(loth Barnes and Ross ) Two parallel 
incisions are made along tibia Their 
exlrenulies are connected circumferen 
tially about leg and all the skin and 
subcutaneous tissues are removed after 
spl t grafts are mob 1 zed from this area 
The latter are replaced over raw area 
Subcutaneous tissue over t bia is re- 
moved some weeks later (Poth Barnes 
and Ross Surg Gynec & Obst 84 642 
644 ) 

Standpoint of function is that the designing 
of flaps to be shifted into surgical defects 
be done m such a manner that the suture 
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lines do not cross the trochnnteric area the 
anterior superior spine of the ilmm or the 
sacrum This is necessar> m order to avoid 
tender pressure points in connection with 
the wearing of apparel and bells and with 
reclining (Tig 312) 

Soft tissue losses of the S I T region of 
an extensive character frequenllj involve 
the sciatic This may be only scar incursion 
upon the integrity of the nerve transection 
or actual loss of substance thereof In any 
plan of reconstruction therefore an evalua 
tion of the condition of the sciatic must be 
included 

^^here the nerve is primarily involved by 
fibrous stricture the essential feature of 
scar tissue excision should be complete and 
meticulous freeino of the nerve In the per 
formance of a neurolysis at least one of two 
allocating incisions should be made just 
outside the limits of the scarred defect one 
inferior to the scar and one superior to it 
The purpose of these is to allocate and 
identify a short segment of the uninvolved 
sciatic This reveals the important factor 
of depth and possible distortion of the m 
volved segment Both uninvolved extrem 
ities of the nerve should then be looped 
viith a strip of moist gauze 

The fibrosed defect may then be circum 
incised and carefully dissected from the 
deep uninvolved tissues As the region of 
the scntic is approached tension is made on 
the gauze loops placed about the nommpli 
caJed segments The tension on the under 
lying tissues often reveals the course of the 
nerve through the depths of the scar 

The scarred defect including the sciatic 
can thus be mobilized en masse After all 
bleeding is controlled and the depths of the 
wound dried thoroughly the scarred mass 
may be rotated sufficiently to extricate the 
nerve from its undersurface In old sclerosed 
defects this often makes the neurolysis 
easier and less hazardous in comparison 
with allocation of the nerve by direct ap 
proach through the outer and more scleros^ 
layers of the scar Control of scar oozing 


and nerve identification is usually more 
diffcult when attempted through the outer 
sclerosed tissues 

Once the sciatic has been freed and its 
continuity established an adequate bed 
must be prepared for it either by laying it 
into or wrapping it in a pedicle of fat 
Closure of the remainder of the soft tissue 
defect in these cases must be designed with 
the primary intent of adequate roofing of 
the nerve by flaps well cushioned by fat 
rhis may necessitate borrowing of tissue 
from the extragluteal regions Failing this 
no matter how exemplary the neurolysis the 
sciatic will be exposed to pressure trauma 
from sitting driving an automobile etc 
thus stamping the reconstruction as func 
tionally wanting 

Where bony injury or loss exists m de 
fects of the S I T ree,jon although the case 
IS basically orthopedic the same design of 
soft tissue repair must be followed before 
bone reconslri ction is permissible For 
bone reconstruction of this region the 
reader is referred to current texts on ortho 
pedics 

Decubital Ulcers 

The decubital ulcer until the advent of 
World Wnr II and the stress laid upon its 
management during that period by the 
Surgeon General s office USA was looked 
upon as a regrettable complication m cases 
usinlly terminating in death /\s a result 
of the experience gained in the manage 
inent of these lesions during that period it 
was found that the decubital ulcer particu 
larly m cases of transverse myelitis is 
amenable to operative abhtion The prob 
lem at this stage is no longer one of mere 
nursing and topical applications 

On the other hand the prevention of 
decubital ulcers is still a nursin„ as well 
as a dietary problem \1I precautions must 
be exercised against prolonged pressure on 
any one place in a patient who is bedridden 
Utmost cleanliness of the skin is advisable 
The maintenance of high protein levels m 




Fir 312 Reconstruction of extensue soft tissue loss in the S IT 
region (Top) The depth of the nound precluded direct closure by 
local flaps because the filling, in capaaty of such flaps would not 
ha\e been adequate Hence the large abdominal tube just above rim 
of the pelvis This was then jumped across the defect below the 
anterior superior «pine of the ilium and more or less parallel with 
Pouparts ligament (Bolton) Repair completed Note adequate 
padding of trochanteric area and coraplementarj Z plasty of 
femoral tissues to give good form to repair 
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such patients is mimical to the development 
of decubital ulcers 

The surgical treatment of decubital ulcers 
prior to ^\orld ^\ar II resolved itself into 


wear and tear with bone as its background 
Hence s nee John Staige Davis report of 
January 1W8 on the successful closure of 
■^cars following bedsores by the insh ftmg 


Ulcer bed 



Fig 313A Jlethod of incorporate repair of decubital ulcers {Top) 
Allocation and d rectioti of circun ncson of decub ta! ulcer {Botton) 

Ulcer has been c rcumincised and the deep layer of subcutaneous fat is 
left attached to the collar of the ulcer At this po nt the elevated edge of 
the ulcer is shown be ng circum nosed 

cauterization escharing with tannic acid of French flaps after excis on of the scar 
anu occas onally free grafting Free graft tissue the tendency has been to ablate all 
ing of the ulcer is inadequate except as such les ons by this basic means (Figs 
a biolog c dressing wh ch will stand 1 ttle 313 and 314) 
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Fic 313B Method of incorporate repair of decubilal ulcers (Continued) (Top) 
Construction of surgical bursa completed \cith pitta pcrcha dram inserted Incisions for 
mobilizing flaps to cover the bursa are indicated bj broken lines through subcutaneous 
fat (Top inset) Apposition of collar of raised decubital pouch prior to circumcision to 
shou method of formation of flaps for roof of bursa (Bollom) Coverage of decubital 
bursa completed Note staggering of suture lines of collapsed «urgical bursa and 
superimposed Trench flaps 


The closure of decubital ulcers by the 
insh fting of collateral tissues in the form 
of French flaps is usually adequate in ortho 
pedic conditions but fails to subserve the 
needs of a patient suffering with transverse 
myelitis This according to Donald Munro 
is due to a difference in the pathologic 
phjsiology attending ulcers found in trans 
verse myelitis and orclinarj bedsores This 
IS based upon "Munro s proposition that 

It may safely be said under normal conditions 
that adequate supply of blood to the skin de 
pends upon the integrity of two reflex actions 
which must include at least the «pinal cord 
Failure of the reflex control of the cutaneous 
circulation when added to the local changes 
that have produced or will produce a pressure 


sore causes a bedsore to develop on this site * 
The premise is not shared by all Munro 
goes on to say that 

based on our knowledge of the deleterious 
effect of spinal shock on all reflex activity 
below the level of any spinal cord injury its 
presence immediately after the injury and 
Its characteristic continuation or recurrence 
whenever exhaustion of sepsis develops I 
haveassumed that the difference between ordi 
nary pressure sore and the bedsore associated 
in any injurv to the spinal cord exists be- 
cause of the influence of spinal shock on the 
penpheral vasomotor reflexes f 

One of the outstanding points of differ 

♦ D Munro A cons deral on of bed sore« New 
England J Med 223 322 33s 1940 
t/ftrf p 33S 
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ence in ihe ordinary or orthopedic bedsore 
and the decubital ulcer found m patients 
suffering with transverse myelitis as ob 
«er\ed by the author has been the added 
change of color friability spottj di'colora 
tions and marked oozing in the subcutane 
ous fat of the myelitic cases Recause of 
this many decubital ulcers in these patients 
although seemingly successfully ablated by 
the mshifting of collateral tissues sooner 
or later break down because of the lique 
faction necrosis which takes place in the 
subcutaneous fat This is partly due to the 


obviate trauma to the overlying soft tissue 
and aid in the closure of decubital ulcers 
The procedure is applicable to a number 
of cases and unavoidable in some It rs 
nevertheless and basically a destructive op 
eration to be done as a last resort where 
otherwise irremediable bone pathology ex 
ists from a strictly reconstructive stand 
point the repair of one tissue or an an 
atomic part should not be done at the 
expense or destruction of the integrity of 
an adjacent part unless the latter is dis 
eased or absolutely antagonistic to the 



Fio 314 licks alternate method of incorporate repair of decubital 
ulcers Note free grafting of deep decubital ulcer in preparation for 
making of surgical bursa (Remainder of repair as in Fig 313 ) 


fact that the subcutaneous tissue being the 
most easily traumatized tissue in the body 
will not subsist normal wear arid tear when 
shifted and laid directly against bare bone 
^orr^ally nature always interposes some 
kind of tissue between fat and bone or joint 
Usuallj this takes the form of a bursa 
Where this bursa is destroyed the subcu 
taneous fat overlying it tends to fibrose if 
its physiologic integrUj is within norma! 
limits Where this integrity does not hotd 
the fatty tissue will liquefy and disappear 
This has led some surgeons notably 
kostrubala to resort to the radical excision 
of underlying bon> structures such as the 
ischial rami and/or the head of a femur to 


repair of the former Finally in the case 
of decubital ulcers over the sacrum exci 
sion of the latter or any substantial part 
ol It IS tfiso }actD out of the question 
Because of these observations and expe 
riences with decubitd ulcers in transverse 
myelitis the author has devised an opera 
tive procedure to circumvent the complica 
tion of fatty necrosis and liquefaction lead 
ing to ultimate return of the decubital 
ulcer The procedure maj be carried out m 
one of two w ays depending upon the general 
condition of the patient size of the ulcer 
integnty of the granulating surface of the 
lesion and whether or not bone is showing 
WTien the ulcer has an intact base when 
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the un(ierl>ing bone is not presenting or m 
fected or does not necessitate trimming or 
remo\al and «hen the colhtcril tissues 
contain a substantial amount of fat the 
following technic is used 
Method (Iig 313) The ulcer is circum 
incised through healthy skin to a depth of 
one half the thickness of the subculaneou 
fat I5y gentle separation the deeper one 
half of the subcutaneous fattj lajer is left 
upon the alreadj undermined ciraimfercncc 
of the ulcer V\ hen the extreme penpherj of 
the ulcer is reached the circumference of 
the ulcer can be lifted and pulled centralK 
in the form of a roof thus formin„ a tissue 
pouch The base of the ulcer is left undis 
turbed and attached to the undcrliin,, bone 
The abnormal epithelial run of the tissue 
pouch IS then excised leaving a clean edge 
of granulation tissue fa<cia and fat The 
nm IS spilt at 6 and 12 o clock or at 3 an I 
9 0 clock depending upon the polarity of 
the ulcer This results in two flaps 
The granulation tissue of the ulcer is then 
swabbed with phenol or tincture of iodine 
the flaps are sutured together and imbri 
cated thus forming a kind of bursa of 
granulation tissue cotered bj a h>er of 
subcutaneous fat Drainage is then insii 
tuted The bursa probabI> becomes oblii 
erated by fibrous tissue In the meantime 
It subserves an important ph>'sioIogic func 
tion 

The logic of superimposing flaps over the 
surgical bursa cohered by fat {thus bur\ 
mg the lestoji instead of excising it) be 
comes phys ologically su table and biologi 
cally tenable The actual designing of the 
French flaps must be dictated by the condi 
tions peculiar to each case 
Alternate Method (Fig 314) ^\'he^ the 
patient is emaciated subcutaneous tissue is 
at a premium the ulcer is too friable or 
when bone is showing the lesion is first 
free grafted after removal of protruding 
bone After healing takes place the opera 
tion proceeds in the manner described ex 
cept that only a film of fatty tissue need be 


left on the collar of the reinforced ulcer 
This provides sufficient protection for the 
subcutaneous fat of the French flap against 
the tnuma of the underlying bone The 
epithelial lined bursa md> persist indefi 
nitc)> thus subserving an important func 
tion 

Because these patients are bedded ven 
tralsidc down one of the most difficult 
factors m the maintenance of the repair is 
control of the pull of gravity upon the 
suture lines of the paralyzed hip girdle To 
exagt,erate the importance of this detail 
from the standpoint of final healing is diffi 
cult Consequently the buttocks in these 
cases must be forciblv splintc<l in an exag 
geritc<l dorsal position for two to three 
weeks The inclusion of all other adequate 
postoperative necessities of management 
must be allowed 

The above method is based upon its ap 
plication to 39 cases of decubital ulcer re 
checkcil after a lapse of from 6 to 22 
months It involved the repair of 58 sepa 
rate lesions consisting of 31 cases of trans 
verse mvchtis and 8 orthopedic cases All 
but 2 of the lesions repairerl by this method 
have stood up under the stress and strain 
of use up to 22 months The exceptions (two 
partial breakdowns) were definitely due to 
the pull of gravity upon the buttocks 

Derangements (Segmental) Derange 
ments of the gluteal rCoion are often asso- 
aated with orthopedic conditions of the 
pelvis The ones of concern to the plastic 
surgeon are usually deforming scars which 
must be completely excised particularly if 
they occur in the lower regions of the 
gluteus and a meticulous repair done mainly 
on account of formative requirements Oc 
casionally other derangements of the gluteal 
region come to the attention of the plastic 
surgeon these are the result of previous 
surgical interference resulting in the de 
formily of the gluteal cheek ^\hen they 
occur they are usually associated with ex 
tensive loss of subcutaneous fat plus care 
less closure of the surgical incisions Their 
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revision must be planned so that the suture 
line does not cross the JschiaJ tuberosities 
when the patient is in the sitting position 
This usually can be accomplished by plaang 
the suture lines higher on the gluteal cheek 
than seems to be necessary 

IVhere only as much tissue is nmled to 
round out a gluteal cheek as can be sup 
plied by a single flap, the htter may be 
brought over pedicled on the sacrum from 
the uninjured gluteus 

General Reconstruction of the super 
ficial tissues of an entire gluteal region may 
be accomplished by means of an extensive 
thoraco abdominal tube This is then swung 
down into position and may be managed in 
the same manner as employed by the au 
thor for total reconstruction of a breast 
(see Chap 25) 

Excesses True tissue excesses m this 
region are usually those consisting of un 
usual deposits of fatty tissue These may 
be either congenital or metabolic Unless 
they obviously interfere with normal com 
fort and function surgery is not to be rec 
ommended ^\hen surgery is indicated, the 
student should bear in mind that all pro 
cedures dealing with the removal of large 
masses of fat in this region are not only a 
major surgical procedure but a definite 
physiologic problem Another detail to be 
kept in mind is that the excision of the 
fatty tissue must be done with the utmost 
gentleness and complete control of all bleed 
mg It IS not impossible for a patient to 
bleed to the point of shock into his own 
buttock after the removal of large masses 
of fat 

False tissue excesses consist, in the mam 
of lipomas and cysts Their eACision ts no 
special problem The incisions and closures 
should run with Langers lines of tension, 
never across a crease and be consistent 
with weight bearing in the sitting position 

THIGH 

From the standpoint of plastic surgery, 
the tissue problems mwlvmg the thigh may 


be divided into three categories those 
affecting the tissues anterior to the femur, 
those affecting tissues posterior to the femur 
and those involving the knee region The 
first liave to do mainly with contractures of 
the inguinal crease the quadriceps mecha 
nism of the thigh and esthetic appearance 
The second has to do mainly with the in 
tegrity of the sciatic nerve and flexion, and 
the third vMth the function of the knee joint 
and the general integrity of the lower ex 
tremit} as a whole 

Voids The tissue voids of the anterior 
thigh outside of inguinal contractures re 
suit m greater functional disturbance of the 
lower extremity than almost any other 
Trom a reconstructive standpoint they are 
probably the most difficult to repair This 
IS due to several factors the relative in 
elasticity and restricted amount of avail 
able tissue for repair and the difficulties 
of reconstruction of the quadriceps meeba 
nism Whenever a gross tissue defect of 
the thigh occurs necessitating reconstnic 
tion tissue as a rule, must be imported 
from the contralateral thigh or the abdo 
men This is particularly true of war in 
juries m this region Where a tissue lo»s 
does not extend m depth beyond the femoral 
fascia this is not too difficult a problem 
But where the muscles of the anterior thtgl 
are involved, reconstructions are not too 
satisfactory Since the latter is es'sentnlly 
an orthopedic problem the interested stu 
dent ts referred to works dealing with this 
specialty 

The tissue voids which occur on the pos 
tenor surface of the thigh even though 
comparatively extensive are always much 
easier to repair than those occurring in the 
forepart of the thigh In fact, by the proper 
designing undermining and crossing of flaps 
obtained from the lateral and mostly the 
medial aspect of the thigh one is able to 
reconstruct such tissue voids sometimes to a 
surprising degree 

One of the important types, of soft tissue 
injuries are those inioKing the upper or 
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Fic 315 Reconstruction of extensive tissue >oid of thigh the result of a land mine 
explosion Sciatic ner\e was not injured (Top left) Wound %ias immediately dressed by 
a thin split graft This left sciatic ner\e frozen and subject to easy injury Pal ent was 
unable to tolerate even silting pressure (Top right) Most of the lower and outer area 
of the spilt graft removed The skm and subcutaneous tissues of the medial and lateral 
thigh were extensively undermined A lateral flap was formed and incised so its lower 
half could be rotated medially as shown in the photograph (Bottom) At a sub'^quent 
operation further undermining of both medial and lateral aspects of thigh from the 
gluteal region down to the popliteal fossa was done This allowed for the desgning of 
several flaps one from the medial aspect of the thigh rotated aaoss just above the 
popliteal fossa and two from the lateral aspect of the thigh the larger one of which 
reached across remainder of the thigh defect Fine stainless steel wire mattress sutures 
were used to stabilize the flaps The patient rras able to drive an automobile without anv 
sciatic irritation 5 weeks postoperatively 
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Tio 316 {L(jt) Through and through gunshot wound of lower end of femur with loss 
of entire condylar region and stiffening of leg Dark line around defect shows extent 
of excision as far as the joint The dark line on upper lateral third of leg represents 
lower half of anterior incision for bridge flap from posterior aspect of extremity to be 
shifted over defect Completed one stage dermoplasty Before shiHing of flap 

in/rapatellar hgament nas cut and patella rolat^ upwards into bony void and wired to 
stump of femoral bone The raw surface on posterior aspect of extremity resulting from 
shifting of bridge flap was free grafted Patient was able to be up and about 5 weeks after 
operation (J F Pick Dermoplasty of War Wounds of the Lower Extremity J Internat 
Coll Surg 10 28-40 ) 


subgluteal aspect of the thigh Extensive 
soft tissue losses in this region almost in 
vanablj result in some type of involvement 
of the sciatic nerve This maj be the result 
of the formation of scar tissue about the 
nerve displacement and irnt-ition or torsion 
of the nerve following healing and derange 
ment of the soft tissues in this region or 
actual exposure of the sciatic Under wnr 
conditions the sciatic is then covered by t 
split graft and remains an area of irritation 
and trauma In the latter condition theong 
inal free graft must be completely removed 
all the scar tissue about the sciatic exased 
with adequate neurorrhaphy of the nerve 
and lavish cohering thereof by substantial 
pedicle flaps of good integntj shifted fn and 
across usinllj from the mediil aspect of 


the thigh Where these are not available 
the tissue must be jumped across from the 
contralateral thigh or brought into place 
from some other region of the body such 
as the abdomen (see Voids of S I T region) 
It IS nther unusual to see a soft tissue void 
of the posterior aspect of the thigh which 
cannot be repaired by collateral tissues In 
a well planned operation this is usually a 
single procedure in contrast with the 
multiple stage operations associated with 
importation of tissue (Fig 315) 

The plastic revision of stumps is essen 
tially an orthopedic responsibility In con 
nection with revision of femoral stumps the 
important thing for the student to remem 
ber IS that since the lower extremity carries 
the entire load of the body free graft repair 
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of a stump IS bisicallj coniramdicatcd 
Such attempts are sometimes 'cen and often 
made bj the neoph>te in reconstructi\e sur 
gery Thej almost m\arnblj pro\e func 
lionallj inadequate e\en if surgicallj sue 
cessful because e\en the full thickness free 
skm graft is rareh able to tolerate the load 
carrying responsibility of a femoral «tump 
\\ here\ er re\ isions are necessary they must 
be b ised upon the use of compound flaps of 
full thickness skin and subcutaneous fat 
Proper and careful shaping of the end of 
the bone e\en though this may necessitate 
additional sacrifice of the latter o\er and 
above the original amputation is a ba‘iic 
prerequisite to the con«ervation of the soft 
tissue repair 

Where for cineplasiic or other reasons it 
may appear to be a hardship to sacrifice 
any more of the femur that has fieen lost 
m the original accident or the first ampula 
tion a certain amount of soft tissue can be 
gamed by prolonged skin traction at the 
end of the healed stump This traction 
should be applied wherever possible upon 
the soft tissues at the time of the original 
amputation or accidental loss 

When closure or revision of an existing 
healed stump is done it is important to 
allocate the suture lines so that friction be 
tween them and the prosthesis is rcilucetl 
to a minimum The ill advised placement of 
suture lines in a stump may make the task 
for the manufacture of the prosthesis difii 
cult or even impossible This means second 
ary revision and useless saaifice of tissue 

Derangements of the thigh are for the 
most part of formativ e consequence except 
such as directly involve the quadriceps 
mechanism They are made up of nevi hir 
sutism pigmentations melanomas hennas 
aneurysms and scars The scars may be of 
functional consequence when they involve 
the groin or the knee joint All of them are 
more or less problems in excision and clo- 
sure of the surgical defect The thigh like 
the neck or the lower abdomen is a region 
where partial repeated excisions are a profit 


able procetlure Rather extensive involve 
ment of the superficial tissues of the thigh 
can be eradicated by planned repeated ex 
asions of the lesions followed by tinder 
mining (which can be quite extensive in 
the case of the thigh) and closure The beat 
area for undermining is the medial surface 
This applies to extensive lacerations as 
well as surgical excisions Wliere the lacera 
lion docs not involve the underlying femoral 
fiscia and muscles contamination is mini 
nnl infection i> excluded primary do 
sure of such laceration*, is usually carried 
out with comparative case after careful 
undermining In the closure of lacerations 
involving the proximal aspect of the thigh 
care must be taken not to infringe on the 
flexion crease m the groin Such a compii 
cation must be avoided even at the expense 
of additional operative incisions radiating 
from the laceration so as to permit or es 
tablish a polarity of closure consistent with 
the direction of the crease The same princi 
pie applies to lacerations on the posterior 
aspect of the thigh if the injury involves the 
popliteal fossa and the region about the 
knee This likewise applies to lacerations 
reaching up into or across the subgluteal 
crease Closures in the latter locale alwavs 
must run parallel with the direction of the 
crease never across it 

Excesses The tissue excesses involving 
the (high region are for the most part of 
fatly origin such as excessively fat thighs 
lipomas and neurolipomas The removal of 
excess fat from the thigh is a major proce 
dure not to be undertaken lightiv It should 
never be attempted in one operation be 
cause of the danger of lymphostasis and 
venous blockage of the leg An excessively 
fat thigh IS almost always associated with 
generalized adiposity and a particularlv 
oversized buttock Hence where the opera 
tion IS done for purely esthetic reasons it 
must be carefully planned so as not to end 
up with a formative monstrosity with 
acutely prominent buttocks If the opera 
tion IS done at all the form of the buttocks 
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must be changed to comply with the re with the primary incision placed on the 
duction of the th ghs The skin closures medial aspect of it and pedicled laterally 
must preserve the gluteal creases and not With lipomas the problem is a simple 
infringe on the integrity of the anal open one consisting of complete excision of the 
ing All excisions are best accomplished by tissue mass with closure of the resulting 
raising a flap the entire extent of the thigh incision Basically the same thing applies 



Fic 317 False tissue exce<« (neoplastic) {Top) The large 
neurol poma of left th gh was s ngled out for b opsy excision Its 
extent IS shown bj methylene blue outl ne (Bof/cm) Tumor isshown 
elexated from the femoral fasaa to show entry of nerves into under 
side of the growth The lateral cutoneous nerve of th gh is clearly 
VIS ble ly mg on the femoral fascia and g v ng off innumerable branches 
into substance of tumor held elevated by hooks (See Plate 13 ) 




LEG 


SS5 


10 the eradication of neurolipomas, except 
that, in the latter considerable dissection 
is required beavu«e of in\olvcnient of nerxes 
or the underljinR fascia (hig 317) 

Where excision of fascia is unavoidable 
and vihere this results in i comparatnelj 
long and narrow defect, this defect ina> be 
closed b\ direct approximation— if this can 
be done without tension and pressure upon 
the underlying muscle Otherwise the nar 
row fascial defect should be extended to 
avoid constriction of the herniating, muscle 
or better still a dermic graft may be su 
lured into the defect to replace the exciseil 
fascia 

KNLC 

Extensive tissue voids of the l.nee region 
frequently are associated with the major 
blood vessels and nerves of the popliteal 
fossa the joint and not infrequently the 
upper pole of the tibia itself Where ex 
tensive injury to the blood vessels and the 
nerves is present this almost without excep 
tion necessitates amputation through the 
knee joint In extensive perforating wounds 
m this region if the nerves and the blood 
vessels are spared the joint and the lower 
portion of the femur may nevertheless be 
destroyed Following such injuries the joint 
is usually ankvlosed and functionally irre 
mecliable Due to the loss of the lower 
fermmifs ol the femora} bone the entire 
extremity is useless A protracted recon 
struction follows if based on the importa 
lion of soft tissues to cover the scarred 
defect This is then followed weeks or 
months later, by «ome type of bone grafting 
to establish continuity between the femur 
above and the tibia below In certain cases 
this type of injury can be more expedi 
tiously repaired by tissues about the defect 
The applicable procedure is a one stage 
operation including the establishment of 
bony communion between femur and tibia 
Basically it is a simple modification of the 
authors dermoplasly {See Dermoplasty 
of Leg m this chapter ) 


The type of case amenable to this kind of 
procedure is one where the defect is a per 
forating one which results in loss of the 
lower end of the femur, without loss of the 
patella or vessels and nerves of the popliteal 
fossa 

A posterolateral or posteromedian inci 
Sion !■* made beginning at about the middle 
of the thigh region and extending down to 
the middle third of the leg All the soft 
tissues are stripped anteriorly until the free 
lower end of the femoral bone is exposed 
1 he patella is then freed The infrapatellar 
ligament is cut and the kneecap is rotated 
upward into the defect between the lower 
end of the femoral bone and the tibia The 
lower end of the femur and the upper end 
of the tibia are freshened and the patella is 
wired into position so as to establish conti 
nuity between the two The mobilized soft 
tissues are sutured anteriorly in their new 
position «o as to cover the reconstructed 
bony conimuity of femur and tibia This 
results in a soft tissue defect to the lateral 
or medial side as the case may be of the 
popliteal fossa This space with its blood 
vessels nerves muscles ligaments and fatly 
tissue is free grafted with a thick split 
graft The entire lower extremity is then 
placed in a plaster of pans cast until com 
plete union takes place between the lower 
end of the femur the patella and the tibia 
This obvious}} restfhs in a }o»er extremity 
without benefit of a knee joint but one 
which will adequately subserve the func 
lions of carrvmg bodv weight and locomo 
tion It is a one stage procedure which 
incapacitates the patient for a minimum of 
time and produces the maximum of func 
tional results obtainable under the circum 
stance^ (Fig 316) 

LEG 

Tissue defects of the leg are among the 
most important forms of injury encountered 
in surgical practice From a reconstructive 
standpoint they can be difficult of manage 
ment This applies particularly to the lower 
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third of the leg They not only range from 
voids through derangements to excesses but 
frequently are a combination of all three 
Defects in this region are common m both 
civilian and nulit iry practice They are usu 
ally of fornnlivc as well as functional con- 
sequence In civilian practice they may be 
congenital or traumatic in origin and not 
infrequently require extensive orthopedic 
intervention (Fig 318) 

The principles and problems of One- 
plasty were discussed in Chapter 28 and 
will not be reviewed 


The soft tissue voids of the middle and 
the upper thirds of the leg are repaired with 
comparative ease by local shifting of tis 
sueflapsfFig 319) Prominent among these 
IS the bipedicle or bridge flap Where the 
simple rotation of flaps into tissue voids 
in this region is not adequate, this may be 
augmented by the author’s procedure based 
upon the reduction of the circumference of 
the leg by calculated excision of subcu 
taneous fat from the posterior aspect of the 
extremity (see Author's Dermoplasty, Chap 
16, also Figs 116 and 117) 



Fio 318 Construction of kineplaslic stump of lower extremity 
(Kes«Ier ) 


Surgery of the lower third of the leg is 
particularly diflicult This is primarily due 
to the relative paucity of circulation and 
soft tissue coverage of the bony content of 
the lower leg Because of the small quantity 
and the nature of the soft tissues present 
m great part consisting of ligamentous and 
fa«cnl structures, and the minimal arcula 
tioii present, incisions and reconstructions 
must be planned cautiously and executed 
guardedly with a minimum of surgical 
trauma 

Voids Tissue voids of the leg may be 
divided for convenience, into two classes 
those involving onlj the «oft tissues and 
those with loss of bone substance 


Dermoplastx of Leg 
Method The description of the method 
will be confined to its application in the 
management of a compound fracture of the 
left leg, treated according to the open 
method, terminating in nonunion, ulcera 
tion absence of soft tissue over the tibia 
scarring, and unstable healing with deform 
ity It is a procedure particularly useful 
and preferably practical on extremities with 
abundant subcutaneous fat If the wound 
js closed, dry and nonmfectetl when the 
case is received, the ‘preoperative care’ 
immediatelj following may be omitted 
Pfeoperative Care Given a leg with an 
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open ulcer, a culture is taken of its depths 
It IS thoroughly scrubbed for one half hour 
or more and irrigated with gahne The 
Mound IS then packed with gauze, mois 
tened with I per cent chlorazenc solution or 
one half strength Dakin s solution Into the 
gauze pack is placed a rubber catheter, and 
the leg IS bandaged over sterile dressings 
Through the catheter the humidity of the 
pack IS maintained by repeated instillations 
of the chlorazene or of Dakin s solution for 
a period of three days At the end of that 
time, the dressings and the pack are re 
moved, and the wound is irrigated with 
saline It is dried gentlj, and a culture is 
taken 

The wound is again repacked except 
that normal saline is substituted for Dakin $ 
solution After three days the dressings arc 
opened and another culture is taken of the 
depths of the wound Usually the wound is 
bacteriologically clean Should the bacterial 
flora be augmented the Dakin s solution is 
repeated for three more days If indicated 
one of the sulfa compounds or penicillin is 
administered 

\^hen the wound has shown definite bac 
teaofogic improvement and ts able to mam 
tain It during any three days of the closed 
saline treatment a boric acid solution is 
substituted for the «‘altne for an additional 
three days The case is then ready for surgi 
cal planning 

Technically it can be attacked now in the 
same manner as a similar extremity without 
ulceration but with an unstable extensive 
scar over the location of the injury 

The extremity is shaved and thoroughly 
scrubbed with soap and water 48 and 
again 24 hours before the operation It is 
then dried with alcohol and painted with 
tincture of mercresm or 0 5 per cent tine 
ture of iodine Under sterile precautions jt 
IS wrapped m dressings 

Preoperativi: Preparation The sterile 
dressings of the previous day are removed 
on the operating table The entire leg is 
again rescrubbed with soap and water It is 



Tic 319 Coverage of tissue \oid of 
lower extremity by collateral tissues 
{Left) Whereas defect of lower third of 
leg had to be grafted by tissues from die 
contralateral thigh the defect of upper 
third can be closed by tissues m the 
vicinity iRi^Jit) Closure of defect of 
upper third of leg effected by advancing 
a Slap from the region of the pateih 
downward This was met by tissues ad 
vanced from the medial and lateral as 
peel of the leg 

then dried with ether and painted with 
alcohol 

Anesthesia The procedure is best car 
neil out under spinal analgesia If this is 
not available or is contraindicated the op 
eration may be done entirely under block 
and local infiltration with I per cent pro 
came 

Surgical Process 

Step No 1 A washed transparent x ray 
film IS laid on the defect be it ulcer or 
deforming unstable scar and an exact pat 
tern is cut of the outlines of the defect The 
pattern is then turned over to one or the 
other side of the defect through an arc of 
180® The choice of the side of the extrem 
ity depends upon where the better quality 
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of tissue IS available The film pittern is 
held securely against the leg, and its outer 
edge is indicated on the skin by a line made 
with aniline dye The exact area, or ulcer, 
to be excised is then outlined by dots of 
aniline dye 

1 he skin around the ulcerated area is now 
penetrated, via previously raised wheals, by 
long hypodermic needles This usually re 
quires a dozen such needles After these are 
inserted for their full length, 1 per cent 
procaine is injected gradually as a needle 
IS being iNithdrawn (cf “Anesthesia,” 
Chap 12) This is repeated until all the 
needles have been withdrawn and the entire 
surgical stage has been infiltrated 

Step No 2 The defect is now excised 
carefully and completely In the case of an 
extensive healed but unstable scar, open 
excision, as illustrated in Figures 116 and 
U7, IS practiced, whereas in conditions such 
as are &ho^vn m Figure 102, the open wound 
IS first covered by gauze, which is then 
sewed to the defect This is done to a\oid 
dissemination of ulcer debris onto the sur 
gical stage The wound, including any bone 
protruding into it, is excised en masse, 
leaving a defect as shown in Figure 102 
Every bit of pathologic tissue, whose pres 
ence would not leave a completely clean 
bed for grafting, is extirpated As m the 
case illustrated, a large part of the tibia, 
bare of all other tissue, protrudes into the 
wound iluch of such bone must be re 
moved in order to avoid leaving any sharp, 
bony prominences In other cases, all dead 
and sometimes bactenologically unsterile 
bone is also remo\ed It must be obvious 
that such a procedure leaves a very exien 
sive surgical defect which cannot be filled 
satisfactorily by even a full thickness skin 
graft 

The aniline line previously drawn about 
the outer penpherj of the film pattern is 
now converted into an incision This ina 
sion should extend m depth only about half 
way through the subcutaneous fat, as shown 
in Figures 116 and 117 This is an impor 


tant and necessarj detail in the operation 
It is not to be construed as a simple relax 
ing incision, as will be shown presently, but 
as a specific dissective procedure whose 
ultimate objective is the repair of large 
tissue defects at low tissue cost This is 
mide possible through shortening of the 
circumference of the leg bj taking advan 
tage of an anatomic detail 
By very careful incmon into the subcu 
taneous fat, a level is reached about halfway 
through Its thickness, at which point it is 
quite definitely separated into two layers 
by a thin, transparent, membranelike sheath 
of fibrous tissue When this has been reached 
and identified, the adipose tissue is verj 
carefully separated along this line in the 
direction of the defect If the exact line of 
cleavage in the fat has been allocated the 
separation usually can be accomplished with 
the gloved finger The obvious «eparation of 
(he subcutaneous fat into two layers per 
mils this part of the operation to be done 
almost bloodlessly The separation is ex 
tended throughout the area of the outlined 
flap and well into its upper and lower ex 
tremities This having been completed, there 
is created a double pedicle flap consisting of 
the entire thickness of skin plus a good 
subcutaneous layer of nontraumatized fatty 
tissue, enclosed by its own membranelike 
transparent sheath The flap has its own 
arterial and venous circulation, and most of 
its innervation is conserved Being com 
pletely undermined and freed under its ex- 
tremities, It now can be moved m the 
direction of the defect so as to cover it 
In a case in which considerable tibial 
bone has been removed even this bridge of 
tissue sometimes acts as only a roof for 
the defect whose depth is greater than the 
thickness of the flap At such times the 
import of the meticulous splitting of the 
subcutaneous fat under the flap becomes 
evident 

The deep half of the subcutaneous fat 
serves its separate purpose at this point 
This fat, still remaining over the leg mus 



Lwr 13 



(Top, left) Exposure of extensive neurofibroma of left thigh Com 
plete biopsy excision is preferential method in such lesions (Top, right) 
Neurofibroma completely isolated, showing nerve fiber communications 
with overlying skin (Bottom, left) Tumor avulsed to show cours“ of 
lateral cutaneous nene of thigh through its substance and giving off 
branches laden with fatty nodules at point indicated by hemostats 
(Bottom, Tight) Biopsy excision completed showing size of tumor 
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cles can be hshioncd into one or sevenl 
separate single or double pedicle flaps each 
one ha\ing its arterj of supply and so em 
plo>cd lo fill m caMlics resulijni, from the 
removal of dead bone To have taken up all 
the subcutaneous fat with the skin originall) 
would have made the bruise flap thick and 
unyielding in its transfer and would have 
prevented the necessary separate placement 
of pedicle fat flaps into the bone defects 
Pressure alone over the bridge of skin con 
lainmf, full thickness fat would not accom 
plish the same end The amount of pressure 
on the flap necessary to obliterate the dead 
space underneath would result in necrosis 
of the most vulnerable part of the tissue 
bridge its middle one third 
I urther question may remain as to the 
lo„ic or feasibility of dissecting out only 
one half of the thickness of the subcu 
taneous fat The fact remains that since 
the deepest layers of fat contain the large 
and important blood vessels thereto and 
since the soft fat is always at the merev of 
the relatively more rigid skin it becomes 
obvaous that to force the deep layer of fat 
into any position that the skin bridge may 
have to assume is to invite angulation of 
the deep vessels and consequent necrosis of 
the fat 

here no deep crevices exist in the re 
gion of the tibia needing lo be filled by 
flaps of the deep layer of fat the latter 
IS sacrificed vvith meticulous preservation 
of the deep vessels This exclusion of tissue 
leads to the reduction of the leg circumfer 
ence with relative augmentiHo of its skin 
coverage 

In poorly nourished subjects not enough 
fat may be present to carry out this procc 
dure in detail In others it may be necessary 
to delay the flap Such delay not only m 
creases the circulation to the flap but also 
augments the integrity of its vessel so that 
the latter can stand more twisting and 
stretching without collapsing or obliterat 
ing Finally it should be noted that the 
inclusion of only half the thickness of the 


subcutaneous fit in the flap to be shifted 
over the tibi i ib far more consistent estheti 
cally apropos the norma! thinness of soft 
tisbues over that region 

Sicp 3 The double pedicle flap 
Iming been properly mobilized can now be 
lifted and mover! over the defect thus form 
mg a bridge Ml hemostasis hiving been 
attended to in the ulcer^xcised area the 
flap Is spread out over the libial defect and 
the far edge of it is carefully sutured to the 
normal skin 

The shifting of the flap as can be «cen 
results in a surgically unavoidable defect on 
the lateral side of the leg This is a new but 
easier problem than the original lesion It 
can be dealt with in several ways On the 
principle that primary closure is always 
preferable and more nearly ideal surgery 
It is well to reduce the size of the defect if 
possible and coincidentally to avoid the 
use of large free grafts This may be solved 
by reducing the circumference of the leg 

Step ^ 0 4 To reduce the circumference 
of the leg the deep layer of adipose tissue 
remaining after the creation of the double 
pedicle flap is now carefully stripped from 
the underlying fascia of the muscle I! the 
dissection is done carefully a very fine film 
of fat still remains on the fascia It is well 
to leave this behind It avoids traumatizing 
or buttonholing of the fascia and seems to 
be a belter bed for the small free graft 
which may follow 

Where the deep layer of the fat has been 
peclicled and rotated into the bony defect 
as indicated heretofore the shortening of 
the leg circumference is an inadvertent 
result 

The removal of the deep layers of fat 
from the surgically created defect is usu 
ally sufdcient m reducing the circumference 
of the leg lo a degree permitting at least 
approximation of the angles of the defect 
ITiis usually results m a 30 to 60 per cent 
reduction of the area depending upon the 
original thickness of the fatty layer and the 
elasticity of the skin 
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The geometric relationship between the 
size of the original defect, the surgical 
defect resulting from the shifting of the 
“bridge” flap and the small size of the free 
graft necessary to cover the residual defect, 
following shortening of the leg circumfer 
ence, is shown m Tigure U6J 

Should the above excision of fat from the 
side of the leg prove to be inadequate for a 
material reduction of the surgical area, fur 
ther removal of adipose tissue can be re 
sorted to from the posterior aspect of the 
leg as illustrated in Figures 116 and 117 
Decided care must be exerd«ed in preserv 
ing the nerves and the vessels as the> are 
encountered 

In selected cases, one entire side of the 
leg may be stripped of all its fat, making 
n possible to close the surgical defect com 
pletely without any free grafting The pro 
cedure is rather time consuming if done 
with care It is recommended only in very 
extensive loss of skin, where too much time 
would be consumed in the importation of 
grafts as pedicles from other regions, or 
where such an amount of skin is not readily 
available 

Step No 5 The surgical defect, having 
been materially reduced by approximation 
of Its extremities, leaves only the problem 
of free grafting the residual surgical defect 
which, because it is a clean wound, is a far 
better bed for any kind of free graft than 
the original ulcer excised defect ever could 
be The type of shin graft to be used may be 
a matter of choice with the surgeon The 
author prefers full thickness skm [A word 
of caution In the reduction of the surgical 
defect, by direct approximation of the skin 
edges at its extremities, it never should be 
earned to a point where the suture tension 
is such as to produce distortion of the edges, 
or areas of tissue pallor The sutures will 
cut through, and nothing will have been 
gained but much will have been lost by a 
cruel effort ] 

A pattern is made of the small residual 
defect and laid over the skin of the thigh 


of the same leg The periphery of the pat- 
tern IS outlined on the skin with aniline 
dye The skin included within this outline 
IS then mobilized through us entire extent 
as a free graft The use of full thickness 
graft seems to be especially important where 
large areas need to be covered, since this 
gives not only better cosmetic but eventu 
ally better functional results Finally, be- 
cause the a/ore-mentioned method leaves a 
physiologically ideal bed for grafting, one 
can resort to full thickness skin grafting 
with much more abandon 

When suturing the free graft to the 
‘ bridge” flap, u is necessary that every oc 
casional suture pick up the fascia under 
lying the flap One thereby splints the 
suture lines, insures proper tension and 
guards against any possible postoperative 
dislocation of the graft 

One or two stab wounds are then made 
m the most dependent part of the free graft 
It Is neither necessary nor advisable to make 
a sieve of a free graft by indiscriminate 
buttonholing It loo frequently results in 
pockmarking Two well calculated and ap 
propriately placed small punctures are su/h 
cieni The entire leg is now ready for 
dressing 

Step No 6 In dressing these patients, a 
three inch wide strip of gauze, the length of 
the lower leg, may be glued to the back 
of It, either with collodion or some type of 
skm adhesive After doubling the edges of 
the gauze inward about a quarter of an 
inch, any number of sutures can be placed 
through the edges Later these can be tied 
over the dressing Under any conditions the 
bridge” flap over the tibial region must 
have secure apposition to the tissues under 
It This IS accomplished first by covering 
the entire operative stage with xeroform or 
3 per cent scarlet red ointment gauze and 
then placing over this a sheet of sterile 
cotton, two inches in thickness, sprinkled 
utth saline The cotton is then tightly 
pressed against the leg so that all excess 
saline is squeezed out of it Over this is 
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placed another lajcr of drj sterile cotton 
two inches thick which is covered b> a 
large soft drj abdominal pad The entire 
combination is lied in place bj the sutures 
formerlj inserted into the gauze strip glued 
to the back of the le„ The result is shown 
in I igure 117J The entire leg is then rolled 
in gauze bandage lollowin^ this a light 
plaster cast nnj be applied to the leg where 
tran«portation is necessarj The dressing 
should not be changed prior to the ninth 
da> 

\\ hen the bandage is applied care must 
be exercised lest too much pressure lie ap 
plied over the middle ol the bridge flap 
It is possible to shut off its circulation at 
that point Elastic bandage is more prone 
than gauze bandage to produce constriction 
of the flap The reason is that as the saline 
moistened cotton dries an 1 shrinks over the 
bridge pressure on the latter is reduced 
more or less consistent!) with the advent of 
postoperative edema \ slow almost auto 
matic pressure reduction results over the 
entire field with the u c of gauze bandage 
due to shrinkage of the cotton not attain 
able with elastic bandages In the case of 
the latter while the cotton dries and <!eules 
against the grafts the bandage exerts more 
and more constricting pressure against a 
swelling bridge so that the circulation to 
a temporarily vulnerable flap is interfered 
with This is made onl) worse by an> un 
evenness of the underlying bone Spot ne 
croses will result m the flap over isolated 
bony prominences from the uncompromising 
elastic pressure of the bandage It is much 
easier to reinforce a loosening gauze band 
age than to remove and readjust an elastic 
bandage 

PosTOPERATiVF TREATMENT The patient 
after being pheed in bed has his leg ele 
vated on a pillow The dressing includ ng 
the cast is left undisturbed for from 12 to 
14 dajs At the end of that time the cast 
and all the dre sings are removed and the 
leg is inspected Usually it will be found 
that the full thickness graft is pmk and 


that the bridge flap over the tibia is in 
herllh) condition In well chosen and prop 
crl> executed cases the flap over the tibia 
at this time looks and feels like normal 
(issue Iven its temperature for the most 
part has been re established The sutures 
may now be removed and the ICo redressed 
A single lajer of petrolatum gauze is laid 
over the repair sterile dressings are ap 
plietl and the leg IS rebandaged The patient 
is then returned to bed for a week He is 
instructed during this time to indulge in 
limited controlled active movements of the 
leg 

These patients other things being equal 
are read) for definitive orthopedic work 60 
days after the dermoplasly Orthopedic 
entry is by a suture line of the bridge flap 

The above methoil is applicable to mod 
erately extensive «oft tissue voids of the 
leg involving partial loss of the tibia with 
scarrin^ which does not extend beyond the 
width of the bone Smaller tissue voids and 
particularly tho^e of the upper third of the 
leg usually can be repaired by rotation or 
french flaps whereas very extensive tissue 
voids involving particularly the middle 
third of the leg can be repaired only m one 
fitting by an augmented procedure of the 
one just described This is based upon the 
same premises the cardinal one of which is 
the reduction of the circumference of the 
feg 

\UGMENTED PROCEDURE Instead of mak 
jng a parallel incision either on the lateral 
or the med al side of the leg the distance of 
which from the wound is equal to the diam 
eter of the defect a vertical incision of 
indicated length on the posterior aspect of 
the calf of the leg is made (Fig 320) The 
subcutaneous tissue of the leg is under 
mined in both directions medially and lat 
erally as far as the tibia in front or the 
defect involving the anterior leg The flaps 
are then replaced for delay for 12 to 16 
days After the lapse of such time the leg 
IS remcised posteriorly but this time to only 
the depth of half of the thickness of the 
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Tig 320 Deep sclerosed defect of 
middle third of leg the result of a gun 
shot wound There was considerable loss 
of tibial bone and fracture of the bbula 
Author s augmented procedure was ap 
pi ed through an adequate snc]< on on 
the back of the leg as shown reflected 
in nj rror Tie skin and subcutaneous 
tissues were undermined in both direc 
tions up to the tibial defect and sutured 
back into position as shown Three 
weeks later tibial defect was completely 
excised The poster or incision reopened 
and the skin and subcutaneous tissue 
undermined as m the first operation 
Both were then advanced anteriorly and 
sutured together (See Fig 321) 

subcutaneous tissue ^\ here only a minimal 
amount of the latter is present all of (he 
subcutaneous fit must be elevated with the 
overlying skin This obviously curtails the 
advantage of using the deep fat as fill in 
tissue which problem must be solved m 
some other way 

This procedure amounts to a complete 
shelling out of the leg from its skin and 
subcutaneous investments One then has 
two enormous double pedicle flaps one 


medial and one lateral which after proper 
and verj careful undermining can simply 
be shifted anteriorly over the tibia and su 
tured to each other The resulting surgical 
defect always on the posterior aspect of 
the leg IS relatively large but being on the 
posterior surface it is less conspicuous 
(Fig 321) 



Fic 321 Completed reconstruc 
l on of healed compound extens ve 
fractured leg Condit on as shown 
3 months after orthoped c re-entry 
of tibial suture 1 ne and bone 
grafting Note formative appear 
ance of leg Functional result v as 
good The full th ckness free graft 
complementing poster or closure is 
seen reflected m m rror (See I ig 
320) 


LEG 


593 


\s m the original ptocedutc if onK about duclion of the circumference of the leg 
half the thickness of the subcutaneous tis which then permits reduction of the pos 
sue was left on either one of the flaps the tenor sur^,ical defect b> direct approxima 
remainder o! the subcutaneous tissue after lion of the superior and inferior angles 
approximating the flap'. anteriorly can be thereof so that the ultimate defect is ap 
carefullj remoicd from the underlying deep prcciably reduced The original surgical 
fascia and discarded This results in a re defect on the back of the leg can thus be 



Tic 322 Examples 
oi procedure in soU 
tissue reconstructions 
of the leg {To/> lejt) 
Closed compound de 
feet of lower third of 
right tib a by spl t 
skingraft (Samecase 
as 109B ) Final re 
construction based on 
pincushion flap 
seen hang ng from left 
th gh (See Fig 113 ) 
Donor site closed by 
combined free graft 



and mod fied Z plasty on both medial and lateral s des of th gh 
{Top rtg/t) Close up of pincushion flap and method of closure of 
donor site (Boifom) Close up of position of injured extremity 
apropos p ncushion flap on th gh (For construction of p ncushion 


flap see Figure 9 ) 
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reduced bj direct approximation from 20 
to 60 per cent of its oriqinal sue without 
interfering with the circulation of the ex 
tremitj ^^hate\er the size of the ultimate 
defect It is free grafted in the «nme manner 
as in the first procedure 

This Ijpe of operation is a radical procc 
dure It can be applied onlj to certain 
^elected ca«es where the tissues of the leg 
are sufficientl> well nourished so that in 
«pite of careful dis«ection necroses do not 
result because of interference with the cir 
culation of the flaps W here the case is judi 
ciously chosen and the operation meticu 
loush executed it is the most rapid way of 
ablating large abounds of the leg with far 
better functional and cosmetic results than 
are obtainetl b> methods dependent upon 
tissue importation 

The foregoing augmenlerl procetlurc is 
not recommended for routine use by the 
occasional operator It is not a procedure 
to be done m haste or by the clock It 
obviously necessitates extensive di»ection 
and Carnes with it certain dangers and pit 
falls The cases chosen for this procedure 
must be selected with utmost care Due 
regard must be accorded to the circulation 
of the extremity Us lyanphalic drainage 
innervation general condition of the pa 
tient operating room facilities and means 
for adequate postoperative care 

Tissue voids encountered in the lower 
third of the leg due to the structural pe 
culiarities of this region do not share the 
same surgical advantages present in the 
upper two thirds of the leg Soft tissue 
voids in this region must be reconstnicteil 
almost routinely by the importation of tis 
sues from the contralateral extremity or 
some other region of the bodv Only rela 


lively superficial voids involving restricted 
areas of skin and subcutaneous tissue may 
be repaired by free skin grafting The re 
mainder for the most part necessitates 
pedicle grafts which must be allowed to 
take root for longer pcrio<l» of time than 
m the remainder of the leg before the pedi 
cle IS amputated and the «oft tissue recon 
siruction completed \nv bone grafting to 
follow such soft tissue repair must also be 
done later than in the rest of the leg in 
order to allow for adequate circulatory com 
mumon to develop between the soft tissue 
graft and the extremity Edema must be 
alloweil to disappear completely so that 
organization of the repair and the condition 
of the extremity will have attained a good 
physiologic state before a bone graft can be 
risked To encourage the success of the 
latter it is wi'«e in the transfer of pedicle 
flaps to this region to choose them on the 
basis of quantity of subcutaneous tissue 
present The flaps should be transferred 
with as much fat as possible to augment 
temporarilv the vascular supply of this re 
gion \ bone graft alway’s will survive and 
do better under such a flap than under one 
with a meager amount of subcutaneous fat 
For reasons of form the fat always can be 
exci ed by secondary revision of the part 
but onlv after one is completely certain of 
the success and the mtegritv of the bony 
repair (Figs 322 and 323) 

Derangements Tho e most often en 
countered in this region consist of extensue 
«carrmg of the anterior leg follovving osteo 
myelitis or compound fractures contrac 
tures inxolving the foot or the knee joint 
congenital constricting bands and van 
cosities 

The ablation of simple ti-^sue derange 


Fic 323 Examples of procedure in 'oft tissue re«>nstruction of the leg (Top) The 
abdominal tube may be migrated to defect e ther v a carr er such as the wrist or jumped 
directly to the thigh of injured leg and waltzed down Circumstances determ ne choice of 
procedure (Bottom fe//) Abdominal tube waltzed into position (Bottom right) Anterior 
view Completion of the repair consists of complete excision of underlymg tissue defect 
unfolding of the tube and implantation If bone graft to tibia is necessary this may be 
done after minimum lap^e of 6 week® 
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ments over the tibnl region may be accom 
plished by the methods just cited under tis 
sue voids This extension of the dermoplasty 
IS dictated by the fact that free grafts over 
the tibial crest do not stand wear and tear 
as ^\ell ns the bridge flap The flap should 
be so positioned that the line of closure is 
to one or the other side of the crest of the 
tibn Where the site of scarring has broken 
down repeatedly prior to the operation the 
excision of the scnr tissue must be done with 
caution and care so that reinfection of the 
underlying bone does not occur from any 
latent infection present in the^cnr This can 
be avoided to a large degree by proper pre 
operative treatment of the scar tissue and 
careful and adequate undercutting of it at 
the time of Us removal so as not to open 
into the interstices of the scar with the pos 
sible release of any latent foci of infection 
into the depths of the wound 

Contractures 

Contractures involving the popliteal fossa 
may be resolved on the same principles as 
those discussed in connection with conlrac 
lures of the elbow Contractures of the pop 
hteal fossa except those of a vicious and 
high degree of apposition of the leg to the 
thigh can be resolved by the use of large 
thick split grafts over the popliteal area 
after complete excision of the scar tissue 
and release of the contracture The most 
important detail for the student to remem 
ber in connection with the release of such 
contractures is that none ol ibe lines of 
approximation between the free graft and 
the tissues about the knee joint run in a 
continued vertical direction over the pi^ 
hteal space WTierever this occurs one can 
expect some degree of postoperative fiddle 
string tension or even mild recontracture 
of the knee joint 

Contractures involving the ankle joint in 
contrast with the foregoing if they arc of 
an> depth must be released and recon 
structed by some type of pedicle flap This 


IS usually dictated by certain complicating 
underlying features of these contractures 
sucli as involvement of tendons or the 
ankle joints Hence after excision of the 
scar tissue responsible for the contracture 
bare tendon or even bone and joint may be 
exposed Such a bed is a poor recipient site 
for any kind of free graft Even if the free 
graft should survive it would adhere to the 
underlying bone and so result in a greater 
or lesser degree of functional involvement 
of the ankle This is altogether avo dable 
by the use of pedicle flaps which have even 
a moderate amount of subcutaneous fat 
under the skin The minimal formative de 
viation from the normal — contingent upon 
the use of pedicle flaps in this region — is 
negligible m comparison with the difficul 
ties which may follow the u«e of free grafts 
In this connection a posterior flap from the 
other leg or the author s pincush on flap re 
pair are methods of attaining desirable 
functional results (Figs 9 and 322 top) 

Congenital Bands 

The exclusion of congenital bands of the 
leg IS a comparatively simple procedure If 
they involve the entire leg circumference 
they should not be excised at one silting 
Such a total and circumferential excision 
of a band particularly if the latter involves 
the lower third of the leg may result in 
interference with the circulation of the foot 
It IS therefore advisable to do a hemilateral 
excision of the band at one sitting with 
svittclwal «paK of the soft Issues, awd final 
exclusion of the remainder of the band at 
a subsequent operation (Fig 324) 

The simple excision of a congenital band 
and direct approximation of the soft tissues 
IS inadequate for purposes of good forma 
live results This is due to the fact that the 
after approx mation hav e a tendency 
to be drawn in a circular and constricting 
manner against the underlying tissues re 
suiting in postoperative constriction of the 
extremity below the repair 



Plate 14 


(Top) Compounded Iraciure of 
the tibia the result of ineTpert at 
tempt at settin;: a simple break m 
the bone, recei%ed 18 months after 
manipulation and “expectant treat 
ment ’ (Center) Portion of prox 
imal fragment of tibia remo\cd 
Vote screw inserted at time of 
manipulative accident 18 months 
previously, followed by forced do 
sure (Bottom) Condition after 
late debridement with bone ex 
cisioa and free-grafting of surgi 
cal wound Patient made unevent 
ful reco\ery, in spite of the 
removal of practically two and 
a half inches of the tibia, which 
regenerated spontaneously to such 
d^ree that the patient was able 
to walk without limping three and 
a half months postoperati%ely 
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Two things are nccc«sary in the avoid tissue rcsiiUmg from compound war frac 

ance of this complication One is overcor lures ulcerations of tropical and orientat 

rection of the surface repair bj superimposi origin and the ulcerations of chronic osteo 
tion of subcutaneous tissues and breaking mvclitis 

of the circular closure bj a «cnal 7 \Uhough the contemporarv tendcnc) is 

plasty The latter is preferable to a single n^htfullv away from the application of 

7 plasty on one or the other side of the merlicamenls and in the direction of evci 

leg because it makes the resultant suture «ion and free grafting the latter form of 

line less ob\ lous This is particularly impor iherapeusis is subject to abu e This abuse 



Fic 324 (Left) Congenital constricting band of the left leg Note asso 
ciated webb ng of toes IRigfcO Reconstmciion of feg bv 2 stage bermcir 
cumfcrential excision of conslrictm” band and modified Z plasty (See 
Fig 325 ) 

tant where such repairs are done on female the result of misguided judgment m the ap 
children (Fig 323) plication of free split grafts to ulcerations 

Ulcerations are the commonest type of without thorough inventory of the condi 
tissue derangements undoubtedly which tion of the extremity or the patient isadis 
come to the attention of the surgeon affect regard of the fundamental principles of all 
ing the leg Until the advent of ^\orld rational and adequate treatment — the dis 
War II these consisted for the most part regard of the imderlyang pathologic phvsi 
of varicose ulcers As a result of the war ology of the ulcer This is becoming more 
the surgeon may now be faced with many and more evident m the recurrent ulcera 
other forms of ulcerations some of whidi tions at or about the site of an original 
are chronic bum ulcers ulcerations of scar lesion There is no question but what the 





S98 


THE LO^\ER EXTREMITY 



Fig 325 Two stage reconstruction of 
congenital constricting bands of extrem 
ity (A) Hemiexcisions of constricting 
band and serial Z plasty (B) Recon 
struction completed 

application of a thin split graft to a granu 
lating clean ulcer is a rapid method of 
making a closed wound out of an open one 
'Actually this does not mean any more than 
permanent biologic dressing of the wound 
It does not signify the aire of the condi 
tion responsible for the ulcer This admoni 
tion IS risked to prevent the student from 
being taken m by the ease of ulcer ablation 
by split grafts only to be disheartened later 
bj recurrences All good surgical treatment 
must strive for cure and not mere coverage 
of lesions which may be only local mani 
festations of a general condition This is not 
in any sense a devaluation of the impor 
tance of local treatment of the ulcer but 
rather a directive that treatment should 
not end necessarily with the surgical cover 
age of the lesion 

Adequate treatment depends upon a thor 
oiigh general examination of the patient 
proper evaluation of the pathologic physi 
ology extant m the extremity and the insli 
tution of such general and local measures 
ns are consistent with the findings Unless 
such a timeworn and established plan is 
followed the grafting of ulcers may prove 
to be a costly and disillusioning effort 
Proof of the foregoing was eminently 
demonstrated by the earlj tendenqr in 


^^orld Uar II of free grafting the many 
strange ulcerations which suddenly ap 
penred on the surgical horizon among the 
injured returned from the Pacific oriental 
or tropical zones Almost immediate dis 
illustonment followed this form of thera 
peusis because in most instances the graft 
would slough within a few days to a few 
weeks Not until the pathology of the then 
little understood ulcerations was I nown and 
adequate general measures instituted did 
the grafting of such lesions find its proper 
place 

The most common ulcerations of the 
lower extremity are the so-called varicose 
ulcers The history and the evolution of 
their treatment is a long and involved one 
Only with the elucidation of its circulatory 
and mechanical background has any reason 
able progress been possible insofar as in 
sight into the ^enesis of the varicose ulcer 
mav be of aid in proper timing of the graft 
ing of such lesions is a short discussion 
pertinent 

Vatucose Ulcees 

The varicose ulcer is the clinical end 
result of a vicious circle pathologically 
marked by all the local phenomena of 
chronic irritative infection with extensive 
fibrosis consequent upon a neglected circu 
latory inadequacy of the extremity es’^en 
tially venous itself the result of congenital 
traumatic or infectious forces This entire 
picture begins with the varicose vein The 
varicose vein can be detected If detected 
early enough with appropriate treatment 
instituted the varicose ulcer has little 
chance of becoming manifest 

The circulatory aberration giving n«e to 
the varicose vein may be detected by cer 
tain simple tests The mam purpose of these 
tests is to determine whether or not there is 
involvement of the greater or lesser saphe 
nous system Tf the varicosities involve the 
former the testing of the v enous circulation 
must be earned out from the groin to the 
ankle If they involve the lesser saphenous 
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system the tests proceed from the popliteal 
space to the foot Obviously, if bothsjstems 
are invoked both forms of testing must be 
carried on individually 
The question of the patency of the valves 
in the superficial veins can m almost all 
cases be resolved b> stmpl> visualizing the 
mechanics of venous insufficioncj which 
obviously connotes valve incompetcncy The 
next point for as'le'isment is the integrity 
of the deep circulation After applying a 
tourniquet below the knee for the lesser 
saphenous svstem and at a level where the 
mam saphenous trunks enter the deep cir 
culation which is the upper thit.h for the 
great saphenous the patient is then altoweil 
to walk across the room If the tensity of 
the veins induced by the tourniquet lessens 
the deep circulation is patent Finally the 
integrity of the perforating veins must be 
established These may be located by cer 
tain tourniquet tests or by the venogram 
The tourniquet tests are all based upon the 
phenomena of backflow through the per 
forating branches when the superficial veins 
are excluded by the tourniquet (For details 
see monographs on this subject ) 

Normally the valves m these perforating 
veins permit the blood to pa«s only m one 
direction and that is from the superficial to 
the deep circulation But where the valves 
are incompetent drainage of the superficial 
area is inadequate or impossible and van 
cose distention of the superficial veins oc 
curs The blood in such veins then tends 
to flow in a downward direction resulting 
m a venous overload stagnation and even 
tual ulceration This complicated by the 
almost unavoidable infection which follows 
leads to the establishment of a chronic con 
dition calling forth local tissue reaction 
such as lymphedema protein precipitation 
in the interstitial spaces fibroblastic pro 
liferation and finally extensive fibrosis This 
eventually leads to reduction or even com 
plete exclusion of arterial circulation which 
results m ulceration and indolency of the 
lesion which m turn no amount of topical 


application will cure because of the cellu 
lar pathology surrounding it 

U this point some form of surgery is 
indicatcrl Hut at no time must the surgeon 
lo^e sight of the underlying circulatory con 
dition of the entire extremity which it is 
usually impossible to remedy completely It 
IS therefore the better part of wisdom to 
consider such a patient always a potential 
ulcer patient As long as the saphenous sys 
fern remains demonstrably incompetent the 
individual must be made aware of the Iimi 
tations of any form of surgery lest he be 
Uft with the impression that the closure of 
a varicose ulcer is a permanent cure of his 
leg trouble He should be instructed to re 
turn for immediate treatment of his condi 
tion whenever he notices any distended vein 
or tendency to edema m the foot or the 
lower leg 

Many surgical procedures are recom 
mended for the control of the circulatory 
aberration found in these cases These con 
sist of injections libation removal of strips 
of fascia to reduce lymphatic stasis re 
moval of the saphenous vein and nerve, and 
lumbar sympathectomy The choice of any 
one or a combination of these must depend 
entirely upon the individual case its gravity 
and (he conditions under which the surgeon 
labors Any importance m their application 
must be based on their value m the control 
of the general condition of the lower ex 
Iremity Their relation to the surgery of the 
varicose ulcer per se must be measured m 
terms of their possible effect upon the 
pathologic physiology which they are in 
tended to remedy Therefore the choice of 
any one of the procedures depends entirely 
upon this relationship 

The actual surgical ablation of the ulcer 
itself may be divided into two types of ap 
proaches The choice depends upon the lo- 
cation of the lesion its size and extent its 
age and the general condition of the patient 
The first method is that of excision of the 
lesion and all of the surrounding pathologic 
tissues The adequacy of the excision must 



600 


THE LOWER EXTREMITY 


be both in terras of depth as well as extent 
The surgical defect is then grafted If the 
excision results in exposure of tendons or 
bone it must be allowed to granulate for a 
period of from 9 to 12 days whereupon the 
granulating surface is co\ered by a split 
graft 

The second method resides in the prepa 
ration of an appropriate flap or tube which 
may be transferred to the surgical defect 
immednlely upon excision of the ulcer The 
latter method is more time consuming but 
preferable in instances ivhere excision of (he 
lesion results in exposure of tendons liga 
ments joints or bone Usually this proce 
dure IS indicated only in cases of extensive 
ulceration of the leg where it is of annular 
type with involvement of the deep struc 
tures 

\\here the free graft is u«ed m (be re 
pair of varicose ulcers protracted postop 
erative protection is needed this must be 
impressed upon the patient lest injury to 
the graft result m recurrent ulceration and 
infection leading to even more extended 
surgical procedures later on In any case a 
patient with varicose ulcers should be fol 
lowed periodically for a period of two or 
three years after ablation of the lesion 

Excesses The true excesses of the leg 
most frequently brought to the surgeons 
attention are the fat calf and thick 
ankle The first may be approached on 
the basis of the authors dermoplasty 
With a posterior incision attended by care 
ful removal of subcutaneous fat here the 
large calf is due to large muscles not much 
can be done surgically The second or 
thick ankle condition is best left alone 
It is primarily due to a wide inferior third 
of the tibia and/or unusually thick Jiga 
mentous structures interference with which 
is a dangerous contemplation The applica 
tion of constricting bandages over long 
periods of time are of no value 

Tim FALSE TISSUE exccsscs of the leg most 
commonly encountered such as infiltrating 
lipomis angiomas osteomas and other neo 


plastic growths are for the most part of 
general surgical or orthopedic interest and 
are seldom of immediate consequence to 
the plastic surgeon The deforming conse 
quences of such lesions or those following 
extensive surgery on the extremity in con 
nection with these lesions may result in 
situations necessitating reconstructive sur 
gery 

FOOT 

Voids For practical purposes tissue 
voids of the foot may he divided into four 
categories plantar losses involving the toes 
plantar losses involving the heel those in 
volving the arched dorsum of the appendage 
and loss of the great toe 

Loss of the great toe is a major injury 
because jl is important in propulsion of the 
body in a forward direction and because it 
has much to do with the maintenance of 
body balance Ultimately there develops a 
secondary involvement of the arch which 
may lead to complete deformity of the foot 

Restorations of the great toe are based 
upon the same pnnaples and similar proce 
dures as apply to total reconstruction of the 
thumb Since weight bearing is the gretlest 
factor in the former reliable bony union 
in the post type of toe is of paramount 
importance (see Chap 28) 

Since partial voids of the great toe are 
not uncommon their reconstruction is of 
interest These may be accomplished m one 
stage by sacrificing the neighboring toe 
(Fig 326) 

The scarred portions of the big toe are 
freed taking care that sufficient circulation 
is maintained in the remaining soft ti«sues 
The neighboring toe is filleted of its bone 
the soft tissues are pedicled in a manner 
suitable for apposition to the remains of the 
big toe The important point at this stage 
IS to ensure the dorsal placement of the nail 
bed and the proper placement of the toe 
pad The bones removed from the good toe 
are shaped and immobilized against the 
metatarsal with two fne cro«sed wire pins 
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Fio 326\ One stage reconstnictvon of subtotal loss of great toe (To/*) rays 
illustrating deformity due to bony and soft tissue loss of lateral aspect of big toe 
{Bottom) Compound reconstruction done by filleting adjacent toe and using its ^oft 
tissues and whatever bone necessary for big toe 
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The soft tissues are then sutured over the 
bone graft, as indicated above Pm traction 
IS instituted for a period of from si\ to 
eight neeJ s 

Loss of the heel and its functional con 
sequences depends to a large degree upon 


cases as a result of secondary muscular m 
volvement of the leg, makes such patients 
an outstanding surgical problem The latter 
IS in the mam due to loss of function of 
the tendo achilhs 

Total loss of the JieeJ winch ts rather 




Fic 326B One stage reconstniclion of subtotal loss of great toe {Con 
tinucd) {Top) Postoperative x ray of compound reconstruction showing 
crossed pins holding postgraft obtained by filleted neighboring toe (Bottom) 
Completed compound reconstruction of big toe 9 weeks postoperative I atient 
able to walk comfortably PencD points to region of sacrificed donor toe 


the implication of the os calcis Because of 
the close relationship of the os calcis to the 
function of the entire leg the loss of the 
heel supersedes m importance the loffi of 
the great toe Forward propulsion of the 
lower extremity is markedly interfered 
with the spring of the fool is extensivel3 
affected and subjective complaints in these 


unusual in civilian practice but not rare in 
war IS one of the most complicated prob 
Jems in reconstructive surgery There is as 
yet no adequate solution to the complexitj 
of the situation from the functional stand 
point A fair]} good looking and useful heel 
can be made where the oa calcis is not in 
volved or only parliallj lost But where the 
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latter :s completel} absent no satt^factorj parual loss of the os calcis was replaced b> 
reconstruction has >et been dc\iscd a substantial cartilage graft taken from the 

In total soft tissue losses of the heel ac costal area (I ig 327) It i« a reconstruction 
companied b> minimal losses of the os demanding se\eral procedures and an ex 
calcis (e\en though the tendo achillis maj tended period of time, but, because of the 



Fic 327 {Top) Reconstruction of eatensne foot injurj consisting of 
partial loss of the sole of the foot with subtotal loss of heel (10 jears post 
operative) {Bottom) Same plantar aspect 


be involved) reconstruction has a fair functional importance of the heel to the 

chance of good functional success entire lower extremitj it is a worth while 

After replacing the soft tissues of the heel undertaking 
by tissue usuallj taken from a donor site After the soft tissues are brought into 
co\ered by thick skm and used to weight place at least six months of simple weight 
bearing (such as the buttock), the tendo bearing should be allowed before bony or 
achillis may be substituted by a thick fas cartilaginous grafts are inserted It is im 
cial graft and the lost bone by a graft taken portant at the time the soft tissues are 

from the ilium In one of the author s cases apposed over the remains of the os calcis 
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that the htter be filed as smooth as pos 
sible hollowing completion of the heel, the 
patient must wear a sponge rubber pad 
under the heel for at least one year 

The most common late postoperative 
complication in thc'C cases is the tendency 
toward forward pleating of the skin of the 
new heel under the sole of the foot This 
may necessitate repeated minimal excision 
of the pleated skin until a permanent in 
tegnty of the underlying fatty tissue is 
established The pleating then stops 

Tissue voids of the arched dorsum of the 
foot consist mainly of third degree burns 
and avulsions (Tig 328) (For the latter, 
see Chaps 20 and 38 ) In general, the man 
agement of full thickness skin losses of the 
dorsum of the foot may he repaired accord 
ing to the principles and procedures indi 
cated m the discussion of the dorsum of 
the hand (see Chap 28) 

Derangements 

Segmental In derangements involving 
only a portion of the sole of the foot, it 
IS far better to attempt revision by shift 
ing of the remaining tissues of the sole "^o 
as to cover the most vulnerable and func 
tionally imperatue sites of the underside 
of the extremity Sucli rotation of flaps on 
the sole of the foot may permit adequate 
functional reconstitution by ingrafting of 
the more silent areas which are normally 
not subjected to maximum pressure 

In the latter category of derangements be 
longs the rehabilitation of the fool afflicted 
with perforating lesions Since perforating 
ulcerations of the sole of the foot still too 
often lead to amputation this may be 
avoided in many instances with proper 
planning Relatively radical excision of the 
perforation may be done, followed by do 
sure via shifted or rotation flaps from the 
silent areas of the <!ole of the foot (tig 
329) 

Where the foregoing is not possible be 
cause of the size of the lesion or the quality 
of the remaining skin of the sole of the foot, 
useful and functionally appropriate soft tis 


sue can be made available by the deliberate 
sacrifice of one of the toes of the appendage 
By planned filleting of a toe a surprising 
amount of weight bearing skin can be ro 
nted to the sole of the foot in the ablation 
of such lesions The loss of one of the 
smaller toes of the foot is never functionally 
as embarrassing or disabling as the presence 
of a perforating ulceration 
General The tissue derangements of the 
foot that are of essential interest to the 
plastic surgeon consist mainly of scars and 
contractures involving the dorsum, and 
certain soft tissue defects or injuries of the 
sole of the foot The former are basically 
problems in scar excision and free grafting 
or the use of pedicles depending upon 
whether the elimination of the scar involves 
exposure of the underlying tendons and 
joints or results merely in a superficial skin 
defect Scar excisions of the dorsum mvohe 
the same procedures outlined for the dor 
sum of the hand Contractures of the 
dorsum are repaired by excision extension 
and flap coverage of the defect The shift 
mg of collateral tissues over the arch of 
the foot IS only feasible in relatively small 
defects In larger defects, the size of flap 
needed is greater than a rotation flap can 
cover It would necessitate denuding of the 
malleoli followed by the free grafting of the 
htter which is not satisfactory functionally 
or forroatively 

The involvement of the soft tissues of the 
sole of the foot is of pre eminent interest 
to the plastic as well as the orthopedic sur 
geon It may be said from the outset that 
the grafting of skin and subcutaneous tis 
sue to the sole of the foot from other parts 
of the b«]y can be very unsatisfactory This 
IS due to the fact that there is no skin avail 
able anynvhere else on the body, with the 
limited exception of the buttocks which is 
nearly equal to the weight bearing neces 
sitiM oi the sole of the foot It is, therefore, 
folly to employ free grafts m this region 
Where the derangement of the sole of 
the foot IS so extensne that tissue must 
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Fig -328 Compound tissue \oid of foot consisting of dorsal as well 
as plantar loss of tissue imolving toes (To^) Dorsal view (Center) 
Plantar \iew of abdominal lube in position for reconstruction (Bot 
tom) Lateral view of completed compound reconstruction 6 weeks 
postoperative 
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be brought m from other regions of the 
bod> It nlwa>s should be in the form of 
n tube or i flap ^^ell supplied «ith sub- 
cutaneous fatt> tissue The importation of 
such tissue with ettensive fatlj padding is 
the surgeons onlj method of supplement 
ing the weightbearing inibilitj’of skin 
from other parts of the bod> It is ordi 
narily onlj a makeshift for the structural 
difference between the normal skin of the 
sole of the fool and that found elsewhere 
The projection of trauma due to standing 
and walking through ordinarj skin to the 
subcutaneous fat of i pedicle flap sooner or 
later leads to liquefaction or fibrosis of the 
fat resulting in shrinkage or disappearance 
thereof and ultimate exposure of the o\er 
Ijing skin to the underlying bone This 
sooner or later e\entudtes m ulceration of 
the skin and a breakdown of the entire re 
pair Such an unwelcome result can be obvi 
ated to a certain extent in one of two wa>s 

First of all the pedicle flap intended for 
the sole of the foot should be dela>ed de 
Iiberately several times before its final 
transfer to the extremu> This accomplishes 
two things— an augmented circulation and 
a certain degree of fbrosis of the subcu 
taneous fat prior to Us transfer so that the 
impact of walking upon the more superfiaal 
subcutaneous tissue will not be as acute 
The second method is to expose the newly 
reconstructed sole of the foot to yery grad 
ual use over a long period of time usually 
from one to two jears before full and un 
restricted use of it is allowed 

Excesses 

Tkue tissue excesses of the foot con 
sisl of webs supernumerary toes gigantism 
of the big toe and others 

The basic approach to the management 


of webs of the feet and pol>dacl>lism is the 
«ame as that pertaining to the mamgement 
of similar conditions of the hand In con 
nection with webs there is usualh le>s op 
portunit> of performing complicated flip 
operations by transposition because the 
webs affecting the toes are notonousl> of 
minimal width The functional expression 
of the toes being of a much more simple 
character than that of the fingers makes 
simple separation with free grafting of an> 
raw areas a procctlure of adequate general 
application \s a matter of fact the pri 
mar> reason for operating on web toes is 
evtheiic rather than functional 

Gigantism of the toe is a comparativelj 
uncommon condition It is marked b> a tis 
sue exce«s consisting both of bone and soft 
tissues In general its correction resides in 
partial amputation mainly of the distal 
phalanx and removal of the excessive 
amounts of subcutaneous fat and whatever 
skin seems necessary In this condition sur 
gical intervention is done primarily for 
functional reasons 

FvtSE Excesses The plastic surgeon is 
seldom called upon for the initial or pri 
mary treatment of warts of the sole of the 
foot \s a rule when these cases come to 
plastic surgery it is because of complica 
Hons occasionally arising in connection w ith 
other treatment such as x ray ill advi'^ed 
incisions which lead to acatncey derange 
ments or contracture deformity of the foot 

A still commonly used treatment for 
this condition is the '^having of the lesion 
with the application of escharotics This is 
a slow crude painful form of therapeusis 
which has not much el«e to recommend it 
except that it is of histone interest 

Superfiaal x ray therapy has been more 


Fig 329 Surgery of perforating lesions of foot (Tofi left) Perforating lesion of sole 
of foot whose blind extremity lies under dorsal skin of foot Broken lines indicate area of 
excis on Repair is ind cated by dotted line rotation flap {Top right) \ ray of perforat 
ing sinus of foot injected with iodized oil {Center) Lateral view of perforating lesion 
of foot injected by iodized oil (Boftott) Condition of sole of foot ten years postoperative 
All available subcutaneous tissue in the region of the defect was pedicled and rolled into 
depths of the wound (see text) 
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or less the treatment of choice m the past 
decade or two Iisher and Chamlierlain in 
reporting a series of 315 patients state that 
their own o\eralI cure rate with xn\ 
treatment ^\as 80 2 per cent They con 
chicle On the basis of the data presented 
by this series of 315 patients it would seem 
that a single dose of almost any value from 
1 000 or upward is as good as any of the 
more elaborate methods such as treatments 
at weekly intervals* 

The same authors report on the use of 
\ itamin A in the treatment of warts in 
combination with x rajs This therapy was 
begun on the basis of a personal experience 
of one of tlie authors who had suffered with 
a plantar wart for more than ten jears who 
had had \ ray treatments in 1929 and again 
in 1934 without success and then took a 
daily dose of 100 000 units of \ itamin A for 
three weeks whereupon the wart disap 
peared 

Their method consists of filing the wart 
down vigorously with scraping afterwards 
until the lesion can hardly be palpated The 
patient is then instructed to use the callus 
file twice a daj vigorouslj In addition to 
this he is given 100 000 International Units 
al I Uamin A per day Th^ patient is then 
followed for a period of six weeks If after 
this time the wart has not completelj dis 
appeared and provided that there is no his 
tory of previous x raj therapy, he is then 
given roentgen treatments as indicated 
above 

Quite frequently the posttherapeutic con 
chtions consequent upon the treatment of 
warts are presented for remedying to the 
plastic surgeon Where the results of other 
forms of therapj consist of nothing but 
scarring the treatment obviously is one of 
complete excision of the tender scar with 
repair of the defect by a collateral flap and 
free grafting of the remaining raw area If 
a free graft is used for this purpose it is best 

•SHF sher and W E Chamberlain Roentpen 
and vitamin A Iherapv for the treatment of waits 
Pennsyivama M J 51 ISI 1947 


to employ a full thicl ness type of graft 
Where the consequences of treatment are 
the result of the application of x rajs this 
may necessitate wide excision of the affected 
area with importation of tissues m the form 
of flips ^tubes or the filleting of a toe and 
the use of Its soft tissues for the repair 
of the surgical wound 
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Face (Facioplasty) 


GENEIL\L 

The face as a unit is treated 'epnratelj 
because of the man\ conditions in\oKing it 
which only secondiriH in\ol\e its separate 
parts particularly the orifices The recon 
struction of general facial conditions may 
on the other hand affect the functional 
integrity of the onficial appendages di 
rectl> Certain of these conditions (eg 
piraljsis) have to do mainli with cxpres 
Sion appearance or identity independent 
of involvement of an) individual part or 
appendage but rather the integrity of the 
face 05 a whole 

The facial afflictions belonging in this 
category are facial paralj-sis congenital 
hemiatrophy (Fig 27) wrinkles general 
ized carcinomatosis leontiasis ossea burns 
involving the entire face pox tattoos acne 
vulgaris lupus vulgaris and many others 
(for Dish Face etc see Chap 33) 

Any or all of these conditions may affect 
any part or the entire face It is in the 
repair of these afflictions where appreci 
ation of sjmmetry expression and proper 
tion is put to the test These same condi 
tions demand of the student not only 
knowledge of specific procedures but also 
an appreciation of the effect of the pro- 
cedure upon expression appearance and 
identity 

It is imperative to know that any ex 
tensive procedure upon any one part of the 
face almost invariably affects the appear 
ance or even the integrity of at least the 
collateral parts of the face It is therefore 
incumbent upon the neophyte to recognize 
plastic reconstruction not only in terms of 
what might be adequate in unilateral repair 

fits 


of the face but how the attainment of bi 
lateral results may be compromised bv fail 
ure to temper enthusiasm with reason lor 
instance in the operation of facial rhy tidec 
tomy It IS seldom advisable to perform 
identical bilateral excisions of skin about 
the ears because the ptosis is not identical 
as a rule on the two sides of the face Even 
if It were the tissue elasticity on the two 
sides of the face varies sufficiently in most 
cases so that identical bilateral excision 
may result in detectable surgical alteration 
of expression or appearance 

\oins 

Totvl 

A total void of the face in the true sen->e 
of the word meaning complete absence of 
all structures below the base of the skull 
and anterior to the great vessels of the neck 
IS usually inconsistent with life In any case 
It IS so rare except in warfare and "lo 
entirely complex from a reconstructive 
standpoint that a volume of this size does 
not permit of its adequate consideration 

Paptial 

Partial voids of the face are those consist 
ing of total loss of any one tissue like the 
skin or any one or more parts like the 
mandible and/or the nose Certain con 
genital clefts particularly those associated 
with absence of bone structure may be in 
eluded under this heading The usual clefts 
are not actually attended by lack of tissue 
but rather a maldevelopment and are there 
fore discussed under Derangements in 
this chapter 

The outstanding void involving the face 
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T whole IS the panfacial burn If the 
burn js severe enough jt js unlikely that 
any tjpe of surgery immediate or delayed 
will avoid the involvement of expression 
appearance and identity of the individual 
The treatment of this condition at that stage 
involves the total grafting of the face This 
IS one of the major problems in plastic 
surgery (See Chap 22 The lull Face 
Graft ) 

The problems which are quite common 
both in civilian and military surgery are 
the voids suffered in connection with ex 
plosions injuries by sharp instruments or 
weapons bites and freezing The recon 
struction of these \oids is discu<!sed in the 
appropriate chapters dealing with the loss 
of specific pirts 

DFRANGE\fENTS 

SrOMCNTAt 

I ocal distortions displacements or mis 
placements of tissues of the face are dis 
cussed m chapters appertaining to specific 
anatomic parts (viz Orbit eyelids and 
Ear helix ) 

The outstanding derangement of the face 
IS that consequent upon interruption of the 
integrity of the facial nerve This leads to 
«o called facial paralysis which may be 
unilateral or bilateral It may be congenital 
or acqu red It may be of central or periph 
eral location Etiologically it may be of 
neoplastic infectious traumatic toxic or 
psychic origin 

The treatment of facial paralysis is en 
tirely dependent upon its seventy origin 
anatomic location of the lesion and lap^e 
of time since the establishment of the 
paralysis 

\\ hate\er the origin of a facial paralysis 
It may result in inabil ty to close the eye 
lids loss of facial expression ptosis of the 
affected side of the face and distortion of 
the nostril and the corner of the mouth on 
the affected side The ptosis of the cheek 
may be seaere enough to precipitate con 


stant biting of its lining and occasionally 
trauma to the meatus of the parotid duct 
Insofar as the location of the lesion pro 
duang facial paralysis influences treatment 
this may be divided into lesions proximal 
to the stylomastoid foramen and those dia 
tal to the foramen The etiolooic factors 
to be considered m lesions proximal to the 
foramen are mastoid disease inflammatory 
conditions of the geniculate ganglion and 
inflammations or organized hematomata in 
the descending portion of the Fallopian 
canal If there is persistent absence of 
response to faradic stimuhfion in lesions 
of the geniculate ganglion early decom 
pression of the nerve is indicated Lesions 
of the facial nerve proximal to the stylo 
mastoid foramen more properly belong m 
the realm of neurosurgery The stage of 
facial paralysis which more properly be 
longs in the realm of plastic surgery is 
when irremed able destruction of the nerve 
proximal to the foramen has resulted 
In any case it is always diffcult to be 
absolutely certain of the condition of the 
nerve within the canal even after its sur 
gical exposure Unless an obvious segment 
of the nerve is missing it is not impossible 
that the nerve architecture belies its ana 
tomic and functional integrity ^otwlth 
standing where complete transection of the 
nerve exists and especially where a seg 
menl is missing it is more often than not a 
physical impossibility to do a direct suture 
The ingrafting of a segment of another 
nerve either by suture or biological glue 
in Itself IS a difficult physical task and re 
mams a questionable operative v enture on 
the whole 

The second category of cases which 
feasibly belong m the realm of plastic sur 
gery are the lesions and injuries of the 
facial nerve distal to the stylomasto d fori 
men The division is not entirely arbitrary 
It IS based upon the fact that irrespective 
of the location of the lesion the paralyzed 
muscles need early support to prevent ir 
reparable atrophy m anticipation of re 
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ln^e^v^tIon I\here there is anj hope of the 
htter uhich ai times extends o\er a period 
of up to t«o >ears U is absolulelj neccs 
sarj to give some kind of support to the 
muscles of expression This appertains in 
ca^^es A\hcre resuturing or grafting of the 
facial nerve has been done but where fiinc 
tion IS not to be expected for a protract«l 
period of time There is little consolation 
in the structural re establishment of con 
linuity of the nerve and the reinnervation 
of muscles which have been allowed to 
fibrose In such a case one facts the para 
doxical situation of having a gootl nerve 
but no muscle to work on From the stand 
point of reconstruction it ma> be said that 
some tjpe of interim support should be ren 
deretl to paralyzed mu cles in the case of a 
repaired or grafted nerve whereas perma 
nent support to the face is necessary where 
nerve function proves irremediable 

sijrgcr\ orr\ci\r p\u\usis 

The surgical management of facial paral 
ysis may be approached m three ways by 
neurosurgery (nerve suture grafting or sub 
stitution) plastic surgery (fascial implan 
tation muscle transplantation) or a com 
bination of the two 

Satisfactory nerve suture is usually feasi 
ble only in cases where one can do iinmcdi 
ate or very early repair upon a cleanly 
severed facial nerve After the lapse of a 
few weeks and sometimes a few days there 
is so much retraction of the severed ends 
of the nerve fibrosis of the stumps as well 
as tissue intervening between the nerve 
stumps that allocation of the nerve ends is 
difficult and approximation becorRe> prob 
lematic because of the large void contin 
gent upon freshening of the nerve ends It 
IS possible of course by extensive dis'sec 
tion to reroute the nerve and so to com 
pensate for the loss of its substance The 
relative seventy of the operation in com 
panson with the more simple operation of 
autografOng makes the former procedure 
far less desirable 


\s indicated heretofore autOorafling can 
lie justified only by the presence of con 
tractile power in the facial muscles Where 
autognftm^ is indicated as is usually the 
ca e with involvement of the cranial VII in 
mistoid cjies the injured portion of the 
nerve is exposed through a mastoid ap 
proacli with removal of the posterior wall 
of the os«8cous meatus and exposure of the 
facial canal The damaged portion of the 
nerve is then excised \lmost any sensory 
or motor nerve naay be used as a donor 
«ourco provided that it is of adequate size 
The lateral femoral cutaneous nerve is a 
gooil example in point After completion of 
the operiiion the bony defect is packed 
with oxycell or gelatine gauze and the over 
lying «oft tissues are sutured The face on 
the parilyzed “iide should be supported m 
some manner to avoid overstretching of the 
facial muscles until such a time as recovery 
of function makes lU appearance Lntil 
such time galvanic stimulation and gentle 
daily missage are advisable 

Vs indicated above this type of surgery 
in facial paralysis should be considered as 
more properly belonging to the neurosur 
geon or the hands of the expert otologic 
surgeon The procedure mentioned here 
for the sake of pedagogic completeness 
1 uriher technical discussions in this con 
nection are to be sought by the student in 
appropriate texts on neurologic and otologic 
surgery 

The ultimate consequences of injury of 
the facial nerve irremediable by direct at 
lack upon the nerve are problems more 
pertinent to the work of the plastic sur 
geon It IS here that the procedures of 
fascial implantation or mu«cular tran«plan 
tation apply 

\s indicated in Chapter 23 Esthetic 
Surgery the so called sling operations 
popularized by Blair of this country are 
basically a supportive or prosthetic type of 
surgery Their primary purpose is to 
remedy the paralytic appearance This is 
accomplished by fascial elevation of the 
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affected angle of the mouth, the cheek and 
the lids 

The fascia is usually obtained from the 
thigh m the form of strips four or five 
millimeters tMde and long enough to reach 
from the temporalis muscle down to the 
corner of the mouth across the lip to the 
midline and back again to the temporal 
region The actual placement of the strips 
is as follows one strip leads from the 
temporalis across the affected half of the 
upper lip and back another from the same 
point of origin to the lower lip, across its 
center point and back, and the third strip 
to the comer of the mouth and back to tbe 
temporal fascia Some authors use the pa 
rotid fascia as a point of anchorage Others 
like Gillies recommend attachment of the 
fascia to the temporalis muscle proper in 
order to attain some degree of motion in 
the face via contractions of the former 
^^here there is involvement of the eyelids 
a separate loop of fascia is employed sub 
cutaneously encircling the aperture from 
outer to inner cantbus 

The fascial strips can all be inserted 
through a relatively small incision, just an 
tenor to the hairline, which reaches down 
to the temporalis fa«cia or the muscle de 
pending upon the cho'sen point of anchor 
age of the fascial grafts From that point on 
the fascial strips may be insinuated sub 
cutaneously throughout the length of the 
cheek by a Blair needle or any instrument 
adequate to the task (See author’s Fascia 
Guide Fig 141) The instrument is pro 
jected subcutaneously to the corner of tbe 
mouth \t that point a small skin incision 
IS made through which one end of the 
fascial strip may be engaged by the instni 
ment It is then withdrawn so that the 
fascia IS accurately on the flat and with 
out any twisting pulled up to the temporal 
region The instrument is then reinserted 
through the original temporal incision but 
follows a path 3 or 4 millimeters to one 
or the other side of the original line of 
projection When it appears m the preoral 


incision again, the other end of the fascial 
strip IS inserted into the instrument so that 
the fascial loop thus formed embraces a fair 
bite of the orbicularis muscle A similar 
procedure is carried out for the lower as 
well as the upper lip In this connection the 
fascial loops are placed in the midpoint of 
each hp <Fig J30) It is well at this point 
to chain the three loops of the fascial strips 
by a separate strip of fascia running from 
the middle of the upper lip around the 
affected corner of the mouth to the fascial 
loop in the lower lip, so as to stabilize the 
corner of the mouth, synchronize the pull 
of the three loops about the corner of the 
mouth and neutralize the outward evidences 
of insertion and pull of the separate fascial 
loops 

This done, the three fascial loops pre 
sentmg through the temporal incision and 
held in a hemostat, are tensed so that the 
paralyzed side of the mouth is elevated and 
placed into the position which seems most 
desirable This should be one of overcor 
rection the degree of which may be deter 
mined preoperatively as follows 
The amount of normal correction neces 
sary should be determined first by drawing 
a level horizontal line across the vermilion 
of the upper bp at the level of the un 
affected corner of the mouth The amount 
of overcorrection can then be calculated by 
adding from 30 to 40 per cent of the dis 
lance from the paralyzed corner to the 
normal level indicated by the horizontal 
line It IS advisable to do this preopera 
bvely, because with the patient on the 
operating table the paralyzed corner of the 
mouth assumes an entirely different level 
due to the exclusion of gravity pull The 
overcorrection necessary because in due 
course of time the fascial strips stretch 
This must be allowed for at the time of 
operation 

Although the operation is seemingly cor 
rective, it is not functionally satisfactory 
Even as a prosthetic procedure it is not 
always reliable The fascia does not always 
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Fic 330 Sling operation for facial paral>sis (Blair) This is a prosthetic type of 
correction ^\hIch may be done with stnps of fascia or derma It corrects the facial ptosis 
m only the restmg position (see text) 

hold as one would hope, or it may stretch it is difficult to avoid infection which obvi 
to an unexpected degree Unless implanted ously compromises the results Eventual 
at a proper depth and in a perfectly flat complete absorption of the fascia is not 
nbbonlike state, it maj result m surfa'^ unknown, necessitating repetition of the 
undulations or ‘ ropj ” appearance At times entire procedure Finall>, the amount of 
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/ascji necessary particvhriy w bi}atera} 
facial paralysis is such as to create a defect 
m the donor site (femoral) inconsistent 
aMth comfort and good function of the 
extremity 

Schuesbler of El Paso has recently re 
ported a case of unilateral facial paralysis 
corrected by the use of tantalum wire This 
was followed by Sheehan with a report of 
two cases and favorable comment The use 
of wire dates back to Busch (1913) and 
Momburg (1910) Other materials such as 
silk loops have been employed 

Against the background of certain rigid 
premises and principles in surgery it is 
likely that the phjsical advantages resident 
in inanimate matter cannot ultimately com 
pete with or supersede the use of viable ma 
tenal As for tantalum wire itself it is 
notorious for fate fragmentation as weff as 
considerable intolerance by moving tissue 
in contrast with its use m rigid bone 

Because of the difficulties wath fascia m 
the correction of this condition some sur 
geons have recently resorted to the use of 
dermal slmgs in lieu of the fascia The 
dermal slings are made available b> choos 
mg an appropriate area like the back where 
the derma is comparatively thick incising 
and dissecting back the epidermis for the 
required distance and then extracting the 
derma in the form of strips of adequate 
width and length comparable with the strips 
of fascia The dermal strips are then m 
serted in the same fashion as was described 
in connection with the procedures employ 
ing fascia lata 

The author has had ample experience in 
the use af ribbons of rJerma in this connec 
tion The end results with derma are not as 
good as those obtained with fascia Derma 
has a tendency to stretch much more than 
fascia thus making it more difficult to 
determine the amount of postoperative 
descensus which will occur long after the 
operation Derma is much more liable to 
freeze within the subcutaneous tissue 
and stimulate fibrous proliferation about 


itsdf than IS CAe case with fascia Because 
of the former circulator> communion with 
the surrounding tissue is excluded The 
derma thus eventually turns into fibrous 
tissue itself It frequentlj fragments and 
disintegrates early after operation The 
chances of postoperative subcutaneous in 
feclion are much greater with derma than 
with fascia because the former is more 
liable to carrj saprophytic infection into 
the field of repair If the latter occurs it 
makes itself manifest many dajs or weeks 
after the operation m contrast with direct 
operative infection which occur withm 12 
to 36 hours postoperatively 
Because of the foregoing d fficulties in 
connection with the fascial and dermal sup 
port of the paralyzed face muscle trans 
plantation procedures hive been attracting 
mcreasinp.fy the attention of surgeons 
These procedures are based upon the utili 
zition of the misseter or temporal muscles 
or both Being innervated by the cranial V 
or trigeminal they are left unscathed in a 
true facial paralysis These operations are 
a step III the direction of I mematic surgery 
referred to m Chapter 23 Esthetic Sur 
gery 

Sir Harold Gillies of London was the 
first to reinstate the use of muscles in facial 
paraljsis The sternoniastoid had been used 
by Jianu Gomom and others the masseter 
b> Jonnesen and Lexer the digastric b> 
Jianu buccinator by Morestm and the 
temporalis by Eden These mjeloplasties 
were practiced in the first decade of the 
century (1907 1911) and then were super 
seded by the inanimate wire in the second 
decade The temporahs has the advantage 
of being able to suppl> muscle fibers for the 
paralyzed ejelds which for mechanical 
and phi-sical reasons It is not possible to 
briHe, about b> the exclusive use of the 
masseter 

In the use of the temporalis an incis on 
IS made above the zygoma dow n to temponl 
fascia Three ril bons of the temporal s 
with Its fascia are then mobi] zed and left 
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tic 331 (A) Method of using temporalis muscle m facial paralysis (Gillies) (B) 
Correction of panij SIS bj tran<plantation of mis«eter muscle ('ee Fig 332) 


peclicletl on the inferior insertions dig 
331) One of these ribbons of muscle is 
destined for the corner or the angle of the 
mouth and the other two somewhat smaller 
m diameter for the e>eli<N These reach 
their destination via ^ subcutaneous tunnel 
through which they can be guwled li> heavy 
nylon cotton or silk suture W hen the mus 
cle ribbon destired for the corner of ihe 
mouth IS turned clown it usually leaves a 
bulge under the skin and over the zygoma 
This can be avoided by notching the 
zygomatic bone under it The two muscle 
slips — passed through the affected lids one 
through the upper and one through the lower 
— are sutured together into the underlying 
deep fascia in the region of the inner 
canlhus 

Where the slip of temporal muscle in 
tended for the angle of the mouth is for one 
or another reason inadequate in its reach 
Gillies recommends covering the raw outer 
aspect of It by a fascia lata strip long 
enough to reach not only the corner of the 
mouth but to extend subcutaneously over 
the upper as well as lower lip somewhat 
past its midpoint A slight modification m 


detail of this procedure eventuates m some 
whit better functional results This con 
sists in ittiching a strip of fasen hta only 
to the terminus of the temponi muscle to 
mike up the needed distince between the 
ingle of the mouth and the mid points of 
the Ups 1 his modification is thought advi& 
able because where the fascii hti com 
plctely covers the ribbon of muscle turned 
down the muscle fibers do not establish a« 
early a circulatory communion with their 
environment It is tbpre/ore not unusual 
to find that where the muscle is entirely 
covered by fiscia lita much of it undergoes 
fibrous dCoeneration and shrinkage before 
adequate circulation is established through 
out the part of it immediately subjacent to 
the fascia 

Where the masseter muscle is used for 
kinematic rehabilitation of the paralyzed 
face an incision is made along the lower 
border of the mandible with a slight curve 
upward around the angle The muscle is 
identified and sufficient of it detached from 
its mandibular insertion so that two ribbons 
of approximately three eighths inch m diam 
eler can be made These are then tunneled 
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moulh js pulled mto us o\crcorrected posi 
lion (Fig 332) 

Where the masseter is small or unde 
% eloped and suKlaent substance is not avail 
able for both lips onlj one slip of muscle 
maj be taken from the masseter for the 
lower lip Another pedicle of muscle for the 
upper lip may be mobilized from the 
temporalis 

Although the mjeloplasties are usually 
more satisfactory than the exclusive use of 
fascia thej are by no means the final 
answer to the problem of facial paraljsis 
The muscle corrections of facial paral>sis 
have certain outstanding drawbacks Thc> 
are in a «ense mutilating operations m 
that thej result in at least partial infringe 
ment upon normal muscle function They 
are more liable to result m extensive hema 
toma formation than is probable with the 
careful use of fascia In the ca«e of the 
masseter muscle there is the danger of in 
jury to the parotid duct or the innervation 
of the muscle itself The latter applies as 
well to the emplojment of the temporalis 
This of course can be avoided bj meticu 
lous surgerj The mu«cle operations on the 
other hand have certain distinctive advan 
tages over the fascial procedures When 
successful there is suffiaenl kinematic im 
provement of the paralyzed face to warrant 
their use The decision to do a m>eloplast} 
for facial paralysis must be based upon the 
expertness of the operator the integntj of 
the muscles and the ultimate needs of the 
patient 


Since none of the operations described m 
connection with facial paral>sis is whollv 
adequate they <hould be employed sclcc 
Uvely But since the paralytic condition of 
the face is so obvious disfiguring and 
annoying to the patient cverv effort is de 
serving which promises even fair results 
When properly applied they merit indul 
gence because the results obtained do <^0 
much for the comfort and the appearance 
of the patient 

Whatever procedures are cmplovetl in the 
rehabilitation of the paralyzetl face some 
external postoperative support js indicated 
for from 10 to 30 days after operation Thi> 
IS most easily accomplished by running 3 
one half inch strips of bandaging gauze over 
the location in the direction and to the 
extern of the fascial or dermal strips which 
ever the case may be as a temporary com 
plemeniary support until healing takes 
place These gauze strips are ^lued to the 
skin in their entire extent with collodion 
This method is far more dependable than 
the u«c of ordinary adhesive strips particu 
larly during the summer months and m pa 
tients who perspire freely 

HFMWGIOMAS 

The generic term hemangioma is applied 
to commonly ob«erved conditions of the 
face often referred to as birthmarks 
strawberry marks or port wine marks 
These are most common m childho d Ac 
cording to Forrest \oung children consti 
lute about 80 per cent of those afflicted 


Fig 332 Transplantation oi masseter for correction of facial paralysis (Top lejt) 
Exposure of the masseter and mobilization of two muscle pedicles from its anterior 
border each about ^ inch wide The outer pedicle is inserted into the orbicularis of 
the upper lip the inner pedicle into the orbicularis of the lower lip (Top right) 
Course of muscle pedicles after approximation to the orbicularis oris The surgical 
instrument seen m the wound inserted to show direction of subcutaneous tunnel from 
corner of mouth to reg on of masseter The exposure in this case was augmented for 
purposes of illustration (Bottom left) A ca*® of dis'^ociated facial paralysis corrected 
by masseter and temporalis transplantation This patient suffered a right lower facial 
paralysis at the age of 3 coincident with paralysis of the upper and lower left eyelids 
Note small incision under rwht corner of mouth which is point of approach for sub- 
cutaneous tunneling in direction of right masseter Observe balanced excursion of 
comers of mouth (Bottom right) Shows ability to close both eyes equally 2 months 
postoperativ e 
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They may or maj not be present at birth If 
they are not present immediately after 
birth as a bluish or reddish blotchy dis 
coloration of tJie facial skin they appear 
within a few months thereafter as highl> 
colored blotches which may or may not be 
elevated above the surface of the normal 
surrounding skm 

The> are usually divided into three types 
the capillary or port wine stain variety 
the hypertrophic endothelial hemangioma 
and the cavernous hemangioma The capil 
lary type vanes in size from that of a 
pea to the entire area of the face The 
hypertrophic type is usually bright red and 
elevated above the surface of the normal 
skin with granular brioht red undulations 
or exaescences The color does not change 
materially on pressure It is basically a true 
tumor microscopically exhibiting cellular 
growths often within and sometimes under 
the subcutaneous tissue consisting essen 
tially of endothelial cells These eventually 
obliterate the blood vessels m the vicinity 
and continue to proliferate into masses of 
endothelial cell groups This is the most 
common type of hemangioma and is often 
seen infected and ulcerating whereafter it 
may to the joternal organs 

The cavernous type of hemangioma is 
made up of large blood •spaces lined by 
endothelium which early in life may be 
seen as distended capillary channels which 
continue to break down forming large 
blood filled spaces which commumcale with 
the general circulation Thej sometimes re 
semble deep varicose veins and may occur 
anywhere in the body including the mucous 
membrane muscles or bones 

There is no one treatment for hemangi 
omas The various therapeutic approaches 
to their treatment are carbon dioxide snow 
ultraviolet irradiation with blistering injec 
tion with boiling water or sclerosing solu 
lions X rays or radium electrodesiccalion 
electrosurgerv cover marl applications 
Grenz irradiation or surgical excision and 
grafting The latter may consist of a one 


stage procedure or repeated partial e\ci 
sions In very young children watchful 
waiting ma> be practiced hut it may be 
risky 

It IS obvious that from the above array 
of therapeutic measures recommended that 
there is no final standardization of approach 
to the problem Hence there remains the 
necessity for intelligent and selective appli 
cation of the various methods available 

The basic criteria which determine selec 
tion of the best form of therapy are the 
type of lesion its location and the age of 
(he patient From a practical clinical stand 
point this may be summarized by saying 
that the younger the child or the lesion or 
both the more conservative the treatment 
may be provided that there are no signs of 
rapid extension or malignancy the older 
the individual or the lesion or both the 
more formidable the therapeutic approach 
has to l>e particularly where anj cellular 
activity is discernible 

A fourth factor in the treatment of these 
conditions which is very often overlooked 
IS the importance of the expertness of the 
therapeutist More damage can result from 
the application of the simple method by m 
experienced hantls than the employment of 
a more radical therapeutic procedure by the 
expert Finally an intelligent combination 
of vinous methods over a period of time 
usually gives the best final results 

Tkeatmcnt Planning 

Reducing the modern treatment ot he 
mangiomas to a common denominator it 
may be outlined in the following way 
Assuming that the hemangioma is detected 
in infancy expert topical application such 
as blistering with ultraviolet ra>s ablation 
by carbon dioxide snow radium or possibly 
xrajs would constitute the beginning of 
the treatment The case should be closely 
watched and measurements taken of (he 
lesion Good Kodachrome photograpliy fol 
lowing each treatment is helpful in obtain 
mg dependable evidence of clinical progress 
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or metamorphosis of the lesion If the 
hemangioma i& ob\iousl> regressing the 
treatment should be continued to its ihcra 
peutic maximum This implies caution and 
knoA%ledge of possible complications %\liicli 
mat result from any form of treatment 
Such knowledge determines, the time and 
point of cessation of the therapj If with 
the passing of time and the growth of the 
child the lesion remains stationarx pro 
tided that maximum application of the 
therapj has not been emploj ed this may be 
augmented for a reasonable length of time 
If the lesion still does not regress or if 
etidences of complication as a result of the 
therapv appear or if the lesion is definitelj 
degenerating or showing signs of malig 
nancy then more radical therapeusis is indi 
cated This may consist of elecirodesicca 
lion electrocoagulation electro«urger> or 
complete radical excision with reconstruc 
tion of tlie part 

If on the other hand the less radical 
forms of treatment are able to control the 
lesion and keep it from spreading until the 
infant reaches an age when his co operation 
IS available what remains of the controlled 
lesion maj then be subjecteil to more radi 
cal forms of therapj 

When the child reaches adolescence and 
the lesion is still stationary cosmetic cover 
age may be allowed so long as the heman 
gjDjna does not show cJjmcjJ signs oS actn 
ity As a rule cosmetic coverage is practiceil 
by patients for onlj short periods of time 
after which they usually seek therapj that 
will nd them of the affliction entirelj 

If the original lesion observed in infancj 
is a combination of the superficial ij’pe of 
hemangioma (capillary or port wine stain) 
and the cavernous type the treatment em 
ployed in childhood maj have controlled 
the superficial evidences of the hemangioma 
and done little or nothing for its deeper 
manifestations This change in over ill ap 
pearance may be not only superficial but 
■spotty or blotchy On the other hand the 
earlj treatment mav have ablated all ex 


ternal evidences of the lesion Where the 
extern il improvement has been satisfaciorj, 
It raaj be po sible to conserve the overlving 
skin and eradicate surgically or electro 
surgtcalK the under! jing remains of the 
hemangioma 

Lxternal appearance of course is the 
crux of the whole problem so far as the 
patient is concerned Consequently where 
anj treatment substUuies a scar or a <leathlj 
while skin for the original hemangioma 
nothing much has been accompli hed '=0 far 
as the patient is concerned From the stand 
point of the surgeon a minimal amount of 
scarring of the skin is not objectionable 
It can be di«poaed of through partial re 
peated excision with much more certaintj 
and case than the hemangioma But where 
scarring as a result of x ray or radium 
treatment is prone to be extensive and 
particularlj where it maj involve function 
of the part radical surgical ablation is ad 
Msable Where on the other band surgerj 
IS liable to result m extensive scarring and 
functional involvement it too may be con 
traindicated except in cases where there is 
definite evadence of malignant degeneration 
or repeated ulcerations with infection 
TiiERArruTic ProcedI/Res 

Ultraviolet Irradiation This is recom 
mended onlj for the port wine type of 
hemangioma A blistering dose is applied 
once a week for a period of three to nine 
months The blistered skin is then protected 
in the intervals by a light gauze dressing to 
keep the child from traumatizing it If the 
port wine mark is near the ejebill the 
latter must be protected from the ultra 
violet raj’s "NlacCollum of Boston m re 
porting on results with this treatment states 
that definite cure m these cases is not to 
be anticipated * 

Sclerosing Solutions Among the solu 
tions commonly emplojed for the ablation 
of hemangiomas are boiling water hot 
hypertonic saline sodium morrhuate and 

• XtacCollum D W Personal communjcalion 
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hypertonic glucose solutions A fine needle 
IS inserted into the dilated capillaries or the 
cavern of the hemangioma and injected di 
rectly into the lumen To avoid embolism 
and undue diffusion of the sclerosing solu 
tions any detectable communicating vessels 
of anj size ma> be ligated prior to the m 
jection or peripheral pressure may be ap 
plied about the lesion The complete abla 
tion of a hemangioma by sclerosing solutions 
IS never a certainty but it does stimulate 
fibroblastic proliferation and confinement of 
the lesion or partial ablation until such a 
time as excision is indicated or possible 
Much care must be used during injection 
treatment to avoid open ulceration 

X rays and Radium \ rays are not rec 
ommended except in very superficial lesions 
They frequently result m late scarring or 
X ra> dermatitis ^hich is a poor substitute 
for the hemangioma The port wine type of 
hemangioma has a very minimal sensitivity 
to radiation hence if pushed beyond Intel 
hgent limits always results in destruction 
of the skin iMth all the consequences of 
X ray dermatitis 

Radium may be used as a bomb or in 
the form of radon seeds The radium bomb 
Js essentially a surface type of radiaijon 
advantageous in the superficial types of 
hemangioma In the deeper types of the 
lesion where recurrences most often occur 
around the supplying arteries the surface 
radiation does little if any good Increas 
ing It to a point where it does affect these 
deeper extensions only results in damage to 
the overlying skin ulceration and extensive 
scarring 

The interstitial type of radiation is ac 
complished by means of implantation of 
gold radon seeds These are particularly 
useful r\here the hemangioma involves such 
structures as the nose the ejelids and the 
lips In children where excision would lead 
to difficult reparative plastic procedures 
radon seeds are most useful Another type 
of case suitable for radon is where the 
extent of involvement of the face is so large 


that surgery or for that matter, any other 
form of therapy is impotent or impractical 
The insinuation of radon seeds into the 
tissues may be done under local or general 
anesthesia The gold seeds containing a 
known quantity of radon are then uni 
formly distributed by a special needle fitted 
with a plunger which forces the seeds into 
the tissues The seeds never should be de 
posited immediately under the si in or mu 
cous membrane because of the unavoidable 
ulceration over the deposit This makes it 
somewhat difficult to use radon seeds about 
the eyeball or infants epiphj-sis which is 
one of the drawbacks of this form of 
therapy 

The radon content of each capsule may 
range anywhere from 0 25 to 055 milli 
curies The seeds are then distributed so 
that according to Byars approximately 
one radon seed per cubic centimeter of tis 
sue to be radiated is employed After ex 
haustion of the radon content of the gold 
seeds the latter though retained need not 
be removed unless there is some definite 
indication for it such as obviousness under 
the skin Or irritation of some delicate 
structure 

Electrodesiccation consists of the appli 
cation of small high frequency sparks to the 
lesion without producing contact between 
the electric needle and the skin It is done 
under local analgesia This is applicable 
only to very superficial lesions and always 
leaves a scar Therefore it should be used 
in small hemangiomas of a superficial tjqie 
which are found on unexposed parts of the 
body 

Electrosurgery Electrosurgical excision 
consists of the application of a bipolar high 
frequency cutting current with avoidance 
of actual burning of the tissue by flame The 
wound may be closed by direct suture ap 
proximation with fair hope of primarj heal 
mg This IS primarily indicated in lesions 
which show definite signs of malignant 
alteration and in regions where closure can 
be accomplished after excision 



Surg«ry of facial ca\crnous hemansioma {Top 
left) I'’reoperati\e condtiion frontal view {Top 
right) Preoperative condition profile view {Bol 
tom, left) All of (he hemangioma covering side of 
nose evcept rim of ala and the entire cheek was 
excised at one sitting The large flap from the neck 
was rotated upward to cover the cheek as far as 
possible The paranasal cheek area and the nose 
were covered by a full thickness free graft Lids 
were done with full thickness free grafts {Bottom, 
right) The lower eyelid shows minimal residual 
ectropion The fullness of the cheek is more ap 
parent than real due to shadow Its degree vanes 
with patients weight and vigor The septum and 
the ala have been free grafted 
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Surgical Excision \\ here the hemin 
giomi IS not '‘o extensive as to involve 
structures precluding surger> excision is 
the most expeditious vva> ol er'vdicatmg the 
lesion If the lesion is comparatively small 
It will result in a minimal scar the healerl 
suture line Where the lesion involves an 
area not amenable to immediate closure b> 
direct approximation this may hive to be 
either free gn/t«J or replaced b^ pedicled 
tissue 

Outright surgical removal is seldom mdi 
cated in infants and vcrj young children 
In adults where other forms of treatment 
have failed or where there are definite signs 
of extension or malignant change in the 
lesion radical extirpation maj be the onI> 
logical approach Since the hemangioma so 
frequcntlj involves the exposed parts of the 
bod> in terms of form as well as appear 
ance of the individual it remains an out 
standing problem for the plastic surgeon 
(Plate 15) 

It is absolutely necessary that the diag 
nosis of the extent and the depth of the 
lesion be made as nearly accurate as pos 
sible so that the advantage of immerliate 
reconstruction of the surgical defect can 
proceed where possible There is no sub 
stitute for this type of surgery equal in 
the results thus obtainable WTiere imme 
diate repair by collateral tissue is impos 
sible it IS necessary to have prepare I 
beforehand an adequate pedicle of tissue 
which in size and integrUv is equal to the 
surgical defect The planning of such pedi 
cles and their methods of application is dis 
cussed in chapters dealing with specifc 
appendages such as the lips nose eyelids 
ears and others 

CONGEMTAL HEMIATROPHY 

Congenital hemiatrophy of the face is not 
a rare condition Its correction depends 
upon Its surface extent and degree of in 
volvement of the supporting structures 
There is almost always sufficient skin for 
the upholstering of the face The tissues 


wanting are subcutaneous fat and support 
in,, skeletal structures. The padding of 
the face with subcutaneous fat is a most 
(liflicult surgical problem The usual pro 
cedure is to mobilize a free graft of fat of 
predetermined size and thickness which is 
then inserted into the defect subcutane 
ously This is repealed with small portions 
of fat until the face is adequately padded 
The procedure almost invariably results rn 
failure Lexer in the second decade of the 
century reporletl a case m which he irans 
ported a large mass of free fat to the cheek 
with success Lexer does not sav how he 
mobilized his large free graft The writer 
has had a similar successful ca'c with a 
large free fat graft mobilized according to 
the technic described in Chapter 16 But 
the mobilization of that type of free fat 
graft IS such a toilious procetlure that a 
much more simple and dependable method 
has since been evolved 
The method is applicable not only to con 
genital hemiatrophy of a part but to any 
case in need of large amounts of fatty tissue 
(Fig 242) It consists of the making of a 
tub^ pedicle in a region rich in fat The 
abdomen m men or the underside of a 
breast in older women are good donor sites 
The tube is then transported to the neck 
region immeflia^ely back of the angle of the 
mandible The other end of the pedicle is 
then implanted usually m the paranasal re 
gion of the affected side When complete 
healing has taken place and circulatory m 
legnly of the tube is assured the latter is 
denuded of its epithelium with some of the 
underlying derma from one end of the tube 
to the other The tube is then transected at 
a predetermined point which is usually 
near its center A buttonhole incision is 
made near the underside of each peduncle 
through the skin of the cheek The skin is 
then completely undermined from below' the 
lower border of the mandible up to the 
lower lid The two segments of the tran 
sected tube are opened into the form of two 
single pedicle flaps by excising the original 
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suture line Sutures are inserted into pre 
determined points of the two flaps which 
are guided subcutaneously on long straight 
needles into the cheek and withdravm at 
the periphery of the cheek depression The 
opened segments of the tubed perhcle are 
pulled into their respective buttonhole in 
cisions spread and drann into position by 
means of the guide sutures These are then 
tied over small rubber dams so as to avoid 
injury to the underlying skin and a pres 
sure dressing is applied over the cheek 
\\ here the tuo segments of the transected 
tube must meet in the hollow of the cheek 
a separate buttonhole incision or two may 
be made into the center of the cheek so as 
to reapproximate the segments and thus 
establish direct continuity of the two 
As indicated heretofore this tubal type 
of transportation of subcutaneous fat is ob 
viously much easier less time consuming 
and dependable than the free transplanta 
tion of fat The thin lajer of derma allowed 
to remain on the tubal fat is important in 
stabilizing the fat pad and thus the forma 
live quality of the cheek 
The two peduncles still remaining exter 
nally and projecting out of thtf buttonholes 
mentioned above maj e\entually be excised 
or buried nith final decortication of (he epi 
dermis to augment the jan angle and melo 
nasal area 

The ultimate practical advantage in this 
method of tubal tran'sportation of fat re 
sides m the fact that the amount of fatty 
tissue needed can be prepared and brought 
m at one time It is a one stage implanta 
tion which need not be repeated again be 
cause of fatty liquefaction absorption or 
substitution by fibrous tissue which alnays 
occur with the free transplantation of fat 

CARCINOMATOSIS 
Disseminated carcinomatosis of the skin 
of the face is a condition rather frequently 
encountered by the dermatologist It is usu 
ally referred to the roentgenologist but fre 
quentlj terminates in the hands of the 


plastic surgeon This depends upon its 
seventy its lack of control by x rays and 
radium or because of the radiodermatitis 
consequent upon inexpert or overcourageous 
x ray treatment 

It IS a malignant condition of the skin 
most often involving the middle third of the 
face It begins either m the preauncular 
region extending then over the zygoma or 
in the region of the nasolabial crease and 
extends upward It eventually spreads 
downward over the mandible and upward 
over the forehead resulting m extensive 
ulceration of the entire skin of the face 
It was a condition not infrequently detected 
m the military personnel of World War II 
who for long periods of time were stationed 
in regions of high ultraviolet solar radiation 
such as the South Pacific and Texas 

The therapeutic management of this con 
dition is not dissimilar from the story 
usually connected with the treatment of 
hemangiomas of the face All manner of 
applications from carbon dioxide snow par 
tial excisions application of ointments 
X ray or radium are tried to no avail The 
lesions go on to ulceration crusting exten 
Sion dissemination and finally almost total 
involvement of the skin of the face W here 
the condition becomes extensive its <!urgi 
cal treatment falls in the category of con 
ditions discussed m Chapter 22 Full lace 
Graft 

Where the condition is seen before com 
plele involvement of the face the patient 
should be advised to abstain as much as 
possible from exposure to sunlight Com 
plcte wide excision of the involved skin 
should be done with either full thickness 
free grafting or pedicle flap repair of the 
surgical defect Where the involvement is 
still restricted to the preauncular area all 
of the skin from the level of the eyebrow 
external to the outer canthus of the eye 
down to the angle of the jaw should be ex 
ased with the superficial layer of the sub 
cutaneous tissue and grafted If the lesions 
first appear on the forehead all of the skin 
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of the forehead should be excised at one 
sitting Nothing is to be giincd uUimatelj 
bj a simple biopsj excision such as is prac 
liced ivith isolated lesions of the loner Iip 
for instance 

LLPUS \LLG\R1S 
The surgical treatment of lupus xnilgans 
IS an expethtious adequate and successful 
form of ihenpeusi'? W here a lupus lesion 
exists — and it usunllj invoKes the mso 
labnl triangle — an adequate amount of 
tissue m the form of a pedicle should lie 
prepared before excision of the lesion 
When the lesion is being excised not onlv 
the skin but its subcutaneous tissue should 
be taken nith it including a zone of normal 
skin for a distance of about a quarter of an 
inch to all sides of the pathologj The pe<li 
cled tissue prepared beforehand is then 
sutured into position \\ hen complete or 
ganization has taken place a secondarx 
esthetic revision of the part is done Theaf 
fl ction should not be allowed to go to the 
point of deep ulceration and involvement of 
underlj ing supporting structures but should 
be remedied before this occurs Otherwise 
prolonged and complicated reconstructions 
will be necessary which are never entirel> 
satisfactory 

From lime to time chemothcrapeu*ic 
methods for Lupus ^ ulgaris (common in 
central Europe and the Orient) make their 
appearance (calciferol) Exen if m the end 
the«e should prove eminently succe^isful in 
eradicating the disease they will have little 
influence upon the ablation of the deface 
ments remaining due to pigmentation ul 
ceration and ‘^earring This will still remain 
a problem for reconstructive surgery 
General Derangements affecting the 
entire face are made up of conditions such 
as a panfacial burn (see Chap 22 Full 
Face Graft ) accidental dissem nated lal 
toos complete bilateral facial paralysis or 
anv of the conditions discussed under Seg 
mental derangements if and when thQr 
involve the entire face 


POCK M \RKS 

The plastic surgeon is frcquentl> con 
suited bj patients suffering with the 
scarred residues of former skin affections of 
the face commonl> referred to as pock 
marks These are of two l 3 pes the localized 
and disseminated Either of the c tvpes 
maj be superficial or deep U hether deep 
or superficial little can be done m the wav 
of esthetic improvement in the dis«emi 
nated 13^0 Repeated excision of an in 
dividual pock is an impractical procedure 
because in the disseminated t>pe there is 
not enough normal skin left between in 
dividual defects to do 1 reliable closure 
Lven if this were not so the time element 
involved in the removal of hundreds or even 
thousands of such marks would make the 
procedure unwise 

\pplication of escharotics with a view of 
decorticating the scarred epidermis is not 
good treatment If done cautJousl> it is 
usuall) inadequate If done courageousI> it 
IS dangerous because the resultant vesicula 
tion ma> lead to permanent complete «car 
ring of the face Repeated decortication b> 
a special!) constructed small dermatome 
has not proved to be a successful method 
because the unavoidable fibrosis of the 
derma contingent upon repeated surgical 
trauma leads to a strange appearance of 
skm which IS not much better than the 
original condition 

Small pocked islands of skin or individ 
ual pocks few in number maj be excised 
with benefit to the patients appearance 
The exasion must include the entire thick 
ness of the skin One must make certain 
that the incisions into the skin are definitely 
made into healthy tissue or the resultant 
suture scar will be a poor substitute for the 
excised defective skin 

FACIAL CLEFTS 

Embryology Clefts of the face are not 
unoimmon They are tissue derangements 
rather than actual voids leading to mal 
formations of the features the result of 
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tissue rJisplicement or mJ^dJ^ectJOD TTiej- 
are embryologicilly reconcihble with the 
development of the forebnm and of the 
various processes whose incomplete fusion 
results m so called facnl clefts In extreme 
cases there is early and almost complete 
arrest of development of all parts which 
normally form the face This type of con 
dition is known as aprosopus Cleft in 
the upper Iip, the palate and the maxilla 
follow the lines of primary union of the 
various frontonasal, global and maxillarj 
processes which enter into the structures 


their /eJIous of (he opposite side, thus re 
suiting in closure of the mouth slit and 
resulting in atresia of the mouth or astomus 
Clefts m the lower lip are exceedingly rare 
and are the result of imperfect fusion of the 
two mandibular processes (Fig 333) 

In discussing with parents, the causation 
of faaal clefts, one should impress upon 
their minds the fact that normally fusions 
of the various regions of the face are com 
pleted by the eleventh or the twelfth week 
of embryonal life This avoids suspicions 
between members of the familj, dissipates 




Fig 333 The similarity of relationship between the normal clefts 
m the embryo and the usual sites for abnormal clefts of the face m 
the adult 


Occasionally, there is lack of union be 
tween the frontonasal process and the 
process of the maxilla This results in an 
oblique cleft extending upward from the 
mouth and referred to as the oblique facial 
cleft technically known as cheilognathopro 
soposchisis The processes w hich go into the 
formation of the boundaries of the mouth 
that IS the maxillary and the mandibular, 
occasionally fail to unite and so give rise 
to the condition known as macrostomus 
(large mouth) On the other hand, the 
fusion may proceed beyond normal limits 
thus giving rise to microstomus Finally, 
there may be complete fusion of the proc 
esses on one side with each other and with 


superstitions about these conditions, and 
disciplines others during the operation 

Any of the facial clefts may be super 
ficnl deep or complete The latter usually 
involve one or more of the cavities of the 
face 

From a reconstniclive standpoint ordi 
narily one finds an adequate amount of 
tissue present about the clefts for complete 
repair Basically, the tissues in these condi 
tions seem to be displaced and somewhat 
deranged rather than wanting For this 
reason clefts are placed under the heading 
of derangements rather than under the 
classification of voids The important thing 
m the rwonstruction of these defects is that 
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an accurite 'iiutomic lajcr tolajer repair 
be done \\ hal applic'i to the repair of the 
deft lip ami the deft pilatt as to time for 
reconstruction ipplics as ncll if not more 
so in the case of other facial clefts In other 
words thej should be repaired as earl> in 
life as po sible consistent with the comb 
tion of the patient so that the development 
of facial sjnimcirj will not be interfered 
with Where supporting, structures are w ml 
in„ or inadequate thej must be supplied 
durin„ later operations In this connection 
one ne%er must be tempted to force bonj 
structures together In so doin„ one forccb 
them out of alignment with adjacent bony 
parts and creates an irremediable deformity 
out of a remediable defect That I** one of 
the basic errors underlying the Bropliy 
uranoplasty (see Chap 34 Lip«i and Oral 
Cavity ) 

EXCESSES 

True tissue evces«es of the entire face are 
rather uncommon They consist of such 
conditions as Ieontia»is ossca soft tissue 
hypertrophies skin ptoses acromegaly etc 
The false tissue excesses — or apparent c\ 
cesses— are many and \aried ringing from 
the \arious forms of edema to the countless 
numbers of tumors which may iRect the 
tissues of the face Among the latter are 
tumors of the salivary glands 

The true tissue excesses alTecting the face 
are almost m\ ariably of congenital or meta 
bohe origin The fal e tissue exce<«es on 
the other hand are usually of neoplastic or 
acquired origin 

True 

Leontiasis ossea is a bilateral sym 
metric hypertrophy of the bones of the face 
and the cranium resulting in a I onlike 
facial appearance Its exact genesis or pa 
thology IS not completely understood The 
bone changes so characteristic of the disease 
seem to be exclusively confined to the heaJ 
and the neck 

In this condition the plastic surgeon can 


<!o Utile from the standpoint of general 
reconstruction It is onlv m its complicating 
features that local bony excisions may be 
necessary with soft tissue revisions dictated 
by illcration of bony support Such local 
revisions arc indicated only where the bony 
hyperplasia infringes upon the integrity of 
the basic functions of mastication swallow 
in„ or respiration 

One of the more usual complications as 
sociatcd with leonlixsis ossei is the inability 
of the patient to open his mouth adequately 
without occasioning pain in the sternoclei 
domastoid region or the hyoid This is e«sen 
tially due to a liyTierplasia of the mandible 
particularly of its angles with masseter 
hv'pertrophy •so that as the patient opens 
his mouth the angles produce pressure on 
the soft tissues in the neck region and im 
peile the progress of the lower jaw 

This condition can be remedied readily 
by partial rejection of the angles of the jaw 
\ curvet! incision about two inches in length 
IS made under the angle of each lower jaw 
to the depths of its periosteum which is 
then stripped from the mandible to a prede 
tcrmined distance Three small drill holes 
arc made one superiorly one through the 
angle and one somewhat inferior and an 
tenor to it \ Gigli saw is then inserted into 
the upper drill hole The saw is directed 
toward the central drill hole and finally 
toward the anterior one so that a section of 
the angle is removed in the shape of a 
quarter moon The periosteum is then 
closed over the bone The soft tissue over 
lyin„ It as well as the skin are dosed in 
layers There is seldom much oozing from 
the bone m leontiasis ossea so that pressure 
dressings are not necessarily indicated ex 
cept that they may help prevent postopera 
live edema in the soft tissue about the jaw 
Resection of the masseter may be necessary 

The patient experiences immediate relief 
from pain postoperatively when opening 
his mouth Recurrence of bone hyperplasia 
or hypertrophy of the masseter following 
excision is not to be anticipated (Fig 334) 
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Fic 334 {Top) Shovs preoperatne cond tion of mandible m leontiasis ossea and 
postoperative condition after circumscction of angles wth sagittal resect on of the mas 
seters The jaws were so hypertropb ed that the pat ent had d fficulty m opening h s 
mouth and swallow ng and had pers stent pams ui subocc p tal reg on {Bollot lejt) 1 re 
operat ve roentgenogram {Bottom right) Amount of bone excised from mandibles 

Deemoptosis sagging of the skin of the eye! ds and creas 

Facial dermoptos s is the condition com “8 forehead It may or may not he 

monly referred to as sagg ng face It is assoaated with a generalized tendency 
marked by an excess of skin about the toward dermoptosis In women it is fre 
lower jaw and neck It is associated with quently ascocated with pendulous breasts 
pronounced wrinkling and frequently with It is often a fam Iial trait 
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tion as outlined, only applicable to moderate ptoses ) (See also Figs 336 and 337 ) 


There are ttso types of dermoplosis the 
congenital type and the acquired or senile 
type The congenital t>’pe is a hereditary 
peculiarit>, usually involving the skin of 
not onl> the head and the neck hut the torso 
and, to some extent the extremities Several 
members of one family may be afflicted 
This type makes itself manifest quite early 
m life, more prominently in the female, at 
first by looseners of the skin about the neck 
later on the upper chest and the axillae 
Frequently, the breasts in such young 
women will take on a soft feel, and a definite 
ptosis of the appendages will be noted The 
skin anywhere on the body is thick, feels 
dry stretches easily to beyond expecteil 
limits and returns to normal tension slowly 
The subcutaneous tissue is fairly well de 
veloped in contrast with the senile type, al 
though Its consistency like that of the skin, 
IS on the soft elastic side Displacement or 
stretching of the skin has little influence on 
the extent of wrinkling 


The «enile type of dermoptosis is that 
usually seen m older women and, m con 
Irast with the congenital type is thin and 
marked by relatively profuse wrinkling It 
may be dry even scaly and is inelastic 
It IS a thin skin with a meager subcu 
taneous fatty layer under :l Displacement 
or stretching of the skin reduces markedly 
the amount of WTinUing 
Microscopically the latter differs from 
the former in that the glandular elements 
are atrophic in appearance the venous 
supply of the skin predominates, the epi 
dermis is relatively thick and the intrinsic 
fatty layer in the deep portion of the derma 
has been replaced by fibrous tissue 

Methods of Reconstruction The opera 
tivre procedures recommended for the reme 
dying of dermoptosis are many and varied 
Technically such an operation is known as 
rhytidectomy (facial rhytidectomy or cervi 
cal rhytidectomy) 

Hollander is credited with the first report 
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of an operation for this condition :n 1912 
although others before him including 
Lexer ire known to have performed opera 
tions for facial dermoptosis The procedure 
most commonly used contemporarily is that 
of Joseph or some modification thereof 
(Fig 335) Josephs operation reported m 
1920 was shortly thereafter followed by one 
by 'Voel of Pans The latter is much simpler 
and also much less useful than that of 
Joseph Following Noels description of her 
method the operation of facial rhytidec 
lomy gained the unwarranted reputation of 
being a very simple and homely procerlure 



consisting essentially of the excision of reh 
tively small segments of skin in the region 
of the parietal hairline or the back of the 
neck 

The fact is that an> procedure adequate 
to deal with facial or cervical dermoptosis 
is i comparatisely radical one This de 
pends to some degree on the extent of 
ptosis of the facial skm Notwithstanding 
adequate surgery in this condition involves 
large appropriate and comparatively m 
conspicuously placed incisions radical un 
dermiiiing of all of the skin of the forehead 
cheeks lower jaws and the anterior trian 
gles of the necl including the submental 
region Usually the operation can be done 
under local analgesia with adequate pre 
medication 

Practically all contemporary approaches 
m these operations are based upon an in 
cision which begins in the region of the 
temporal hairline moves down anterior to 
the auricle around the lobule returning 
superiorly behind the auricle to the mastoid 
hiirbne and then posteriorly as far as «eems 
to be necessary considering the extent of 
the wrinkling of the skin of the neck It 
liny have to be projected to the occiput 
The incision must be a clean decisive 
sweep around the ear with a very sharp 
scnlpel It should not go beyond the super 
ficial layer of the deep fascial plane m the 

Pig 336 Cervicofacial rhytideclomy 
{Tap) Circumauncular incision and ex 
tent of undercutting of the facial and 
cervical skm Note upper extrem ty of 
pre auricular segment of incision pro 
jecled into hair line of temponl region 
This IS necessary in cases of extreme 
looseness and sa^'ging of faciil skin 
(Cetter) Cephalad d sphcement of mo 
bdized loose skin of face and nech Th s 
indicates amount to be excised about 
the auricle and the temporal re" on 
(Bottom) Skin evasion completed 
wound ready for closure Note acute 
inferior angle of wound Th s allows for 
retention of trnngulvr bit of skin under 
ear lobule and avoidance of postopera 
tive undercutting by scar contracture 
with displacement of the lobule 
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Fic 337 The operation of rh>tidcctomj (Tcfi) I’reoperalive (Ktg/u) Two >ears 
postoperative 


region of the jaw This is necessary m order 
to avoid injur> to the deep blood vessels 
in that region the facial nerve or the parotid 
gland On the other hand the incision and 
the undermining must not be so superficial 
as to be external to the subcutaneous fat or 
the extensive freeing of the skin will result 
in patch> gangrene 

Mith the completion of the undermining 
the freed skin is pulled up over the ear and 
the mastoid region with forceps and is held 
there by the assistant The amount and the 
pattern of excision of superfluous tissue is 
then outlined by scalpel scratches and is 
amputated Some authors prefer to calcu 
late the amount of excision preoperalivelv 
Although this is possible it is not entirel> 
safe or reliable especially in the hands of 
the novice The closure of the incision must 
be as meticulous as is physicallj possible 
because the operation is obviously done 
only for esthetic reasons and a poor pen 
auricular scar is a regrettable and unneces 


sar> substitute for the remedjing of a 
wrinkled skin 

When the operation is completed ade 
quite pressure dressings must be applied to 
the entire undermined region The mobi 
lized skin must be iccorded the same post 
operative consideration as one would give 
an extensive flap Finally with the removal 
of the sutures which should be undertaken 
on the fourth or at the latest the fifth day 
the joung suture line must be protected by 
supporting the newly elevated skin against 
the pul! of gravity and the exigencies of 
chewing yawning or any other form of like 
trauma for a period of at least 12 days 
This may be accomplished quite inconspicu 
ously by having the patient wear a 1 inch 
gauze strip glued over the suture lines with 
collodion during the day and some type of 
elastic support to the face during the night 

If the operation has been done properly 
and if the postoperative management has 
been adequate the results can be main 
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Fig 338 Position of facial nerve within subsUnce of parotid gland (Hamilton Bailey) 


tamed other things being equal for a period 
up to SIX or even eight years It is impos 
sible of course m this type of operation to 
expect so called permanent results be 
cause no surgical procedure is able to stop 
the ravages of aging the uncompromising 
effect of gravity upon all tissues and the 
unavoidable further sagging of the skin of 
the face and the neck as the years go by 
If on the other hand the operative pro 
cedure employed was a simple excision of 
small segments of skin (Noel method) 
either the immediate postoperative results 
will be inconsequential or within a period of 
a few weeks the advantages gained through 
forceful stretching of the skin rather than 
a displacement will have been lost and the 
original condition will have returned 

Palse 

Tumors of the Salivary Glands These 
are mentioned here only for the sake of 
differential diagnosis of tissue excesses 
The neoplastic affl ctions of the salivary 
glands can result in a facial appearance 
which may be classified under tissue ex 
cesses In accordance with the classification 
employed these would fall under the false 
type of excesses Foremost of the salivary 
glands IS the parotid (see Fig SA top) 
The surgical pathology of tumors of the 
parotid gland is not only fairly complex 
but deserves more comprehensive treatment 
than can be accorded to it in a text of this 
limited size Therefore the student is re 
ferred to more extensive works on general 
pathology 

Obviously the simple benign tumors of 
the parotid can be removed by appropriate 


incision and enucleation It is the more ex 
tensive and often malignant tumors of the 
gland that deserve mention here Such neo 
plastic conditions frequently mem com 
plete parotidectomy For some mysterious 
reason this type of operation is still looked 
upon by surgeons m general and by the 
general practitioner in particular as a sur 
gical act unavoidably terminating m facial 
paralysis if not complete deformity of the 
face 

According to Ham Iron Bailey this ap 
pantion of facial destruction is the result 
of the fact that the classic descriptions of 
the anatomy of the parotid are inaccurate 
m their description of the facial nerve • 
He emphasizes the fact that the facial 
nerve does not plunge into the mam bod> 
of the gland and there divide within the 
parenchyma but rather pursues a relatively 
approachable course through a bilobed 
organ the parotid He hi ens the course of 
the facial nerve through the parotid gland 
to the meat within a parotid sandwich 
(Fig 338) 

The factors which mal e surgery of the 
parotid more diflicult than the much feared 
anatomy are essentially technical They are 
inadequate incision uncontrolled oozing 
hurry impatience dramatic performance 
and dull dissection There is no belter way 
to obliterate anatomic details and to lose 
onesself in a maze of tissue fragments than 
dull dissection in this region He who cannot 
deal with the parotid by means of the 
scalpel and cleavage dissection would do 
well to stay away from the ghnd Notwith 

•Bailey H Parot dectomy Ind cat ons and rc 
suits Brt M J 1 404 1947 
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Fic 339 Surgical approach to and etcision of tumor of the parotid gland (modified after 
Hamilton Batlcv) 


standing, the difficulties set forth in opera 
tions on the parotid — the really difficult 
problems — are those of reconstructu e sur 
gery that is necessar> as a result of bun* 
gling surgery of the gland 

For procedural approach to the parotid, 
see Figure 339 

The two conditions affecting the sub* 
maxillary glands, the one quite common 
and the other much more serious, namely, 
a stone in Wharton’s duct or carcinoma of 
the gland, may be classified under false 
tissue excesses of the face Removal of the 
gland in either case maj be necessar> In 
the latter, it must be done without compro 
mise In the former, the approach may be 
through the mouth , in the latter, it is trans 


cervical Both these conditions must be 
differentiated from the more simple enlarge 
menls of the gland, one of which is obstruc- 
tion of W harton s duct Obv lously, from an 
esthetic standpoint the transmucous ap 
proach through the mouth is the more ap- 
pealing one Nevertheless, m malignant 
afflictions of an> of the salivary glands, 
esthetic considerations never must tal^e 
precedence over complete eradication of the 
disease 

Although the first consideration in deal- 
ing with tissue excesses of the neoplastic 
type IS the eradication of the disease, in- 
cisional approaches, gentle handling of 
tissues, meticulous cleavage dissection, ac- 
curate repositioning of tissues in closure, 
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and fine approximation of the skm edges 
should be nnde for the sake of the patient 
and must be made for the «ake of surgery 
As noted in an earlier chapter, the quality 
of a skm closure is very frequently an index 
to the qualitj of the sur^erj underlying the 
incision 

C\RCINOM\ 

Carcinoma of the face as it is usually 
encountered, signifies malignant involve 
ment of one of the facial appendages such 
as the nose lip ear or eyelid Its discussion 
is therefore, reserved for chapters dealing 
with such anatomic entities Recogni 2 ed 
surgical therapeusis that is radical exiirpa 
tion of the involved part commands its 
discussion under total voids of that part 
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CPNERAL 

The subject matter of this chapter is re 
stncted to consifleration of the male and 
female genital organs Plastic surgery of the 
genito urimry system is too extensive for 
adequate treatment in a volume designetl 
to outline the application of principles to 
problems of student concern and general 
applicability Discussion of the numberless 
procedures applied to the urmar> system 
proper where standardization has not yet 
reached the level of acceptance or applica 
tion more common to other fields, would 
at this lime serve no useful pedagogical 
purpose Only insofar as the principles 
of plastic surgerj and the procedures de 
rivable therefrom can be applied to dim 
cally common, but frequentlj undelincated 
situations has a deviation from this plan 
been risked 

The genito urinary surgeon, m the '^me 
ua> as the ophthalmic surgeon the rhinol- 
ogist and others, feels it within his province 
to indulge his surgical privileges in the re 
construction of parts anatomically related 
to his specialty The fact is that the basic 
ideas of reconstruction can no more be 
walled off by anatomic subdivisions of the 
human form than can the physiology of the 
stomach be the exclusive intellectual prop 
ertj of the abdominal surgeon The pnna 
pies and premises of plastic surgery deal not 
so much with the exclusion of pathology 
from the healthy remains but more so with 
the re inclusion of a functionally reconsti 
tuted part in the economy of the individual 
It is not a question as to who should get the 
penis but rather a question as to what form 
of surgical therapeusis can restore the organ 


to the patient m the best possible functional 
state Insofar as it is the plastic surgeon’s 
primary purpose to reconstruct tissue de- 
fects, wherever they may be, and until such 
time as the principles and motives of recon 
structive surgery become part and parcel 
of other specialties, it remains the plastic 
surgeons duty to expedite the progress of 
functional surgery, irrespective of the ana 
tomic location of a defect 

As indicated heretofore, this chapter is 
mainly concerned with certain problems in 
cident to the genito urinary system, not 
routinely covered m standard texts on 
genito urinary surgery 

PENIS (PHALLOPLASTY) 

Voids 

Total voids of the penis are very rare 
They are more common in warfare than m 
civilian life In the latter they are usually 
due to self mutilation or more commonly 
to amputation by the surgeon for exclusion 
of a malignancy, and occasionally the result 
of a vehement human bite 

Adequate functioml or formative recon 
struction of the pern® is not as yet possible 
WTien attempted, it is done for one essential 
purpose — to provide a penile urinary tnct 
This IS not altogether satisfactory because 
of the improbabdity of adequate urinary 
control When the attempt is made at a 
total phalloplasty, the mimicry of the organ 
may be accomplished by the inclusion of a 
small inverted tube rawside out, within an 
other larger tubed pedicle The former maj 
be made from the skin and the subciifa 
neous tissue of the medial thigh, w'hereis 
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the latter maj be constructetl from the 
superficial tissues of the abdomen (For 
mmiicrj of ghns cf 1 347) The} mij 
both be made on the thigh 
The construction of a penile urethra b> 
means of the insertion of a split prifi 
wrapped o\er a catheter raw side out 
throughout the length of the tubed pedicle 


plication of the ^km of the organ in the 
twisted iron er caught b> rapullv revolving 
machincr) 

The condition ma> be managctl in two 
tta>s either bj inciting the <crotal skin in 
the midSine below the penis and cmbeddm„ 
the denuded organ m the 'crotil bed or b> 
free {,riftmg the raw penis with a thick 




Fic 340 tiethod of free grafting dressing and splinting of availsed penis 
(Byars) 


constituting the mam body of the org 0 n is 
not to be recommended too highly The per 
centage of final failures is still loo high 
Partial voids of the penis maj be divided 
into four types those of the skin covering 
of the organ corpora cavernosa the 
urethra and the glans penis 
Cutaneous Avulsions Avulsion of the 
skin of the penis is an unusual acadent 
When It does occur it is the result of im 


spill graft Where the scrotal skin is m 
volved in the injury — as it often is — only 
the second methotl is available "Neal Owens 
L T Byars J B Brown Frovlovs Burian 
and others have individually reported usu 
ally on one anil at most three cases of 
restoration of the avul^ed covering of the 
penis Owens who has reported two cases 
states that the end result from a «crotal 
skin flap IS not as satisfactory as Irom the 



644 


GENITALS (GENITOPLASTY) 



Fic 34J Resultsof total free graftiRRof 
avulsed penis, 3 months postoperative 


half thickness skin graft because of the m 
creased thickness and the loss of pliability 
resulting from the former method ”• 

Byars stimmanzes the equitable manage* 
ment of acute traumatic avulsions of the 
penile skin as follows 

These ca^es are presented first with the 
idea of expressing the desirability of primary 
repair rather than subjecting the patient to 
the prolonged discomfort coincidental mih 
secondary repair In addition, it is felt that 
skin grafting of properly prepared open 
wounds resulting from avulsed tissue is prac- 
tical and should be considered even though 
a number of hours have elapsed since the 
injury t [Fig 340 ] 

As indicated heretofore, total avulsions 
of the penile skin are so frequently attended 
by partial or total avulsion of the skin of 
the scrotum that immediate attention to the 
latter is nece'^sarj and unavoidable In this 
connection Byars concludes 

In none of the three cases was restoration 
of the scrotum attempted It is obvious that 
under some circumstances such a reconstruc- 
tion might be considered essential If this is 

♦ Owens, N Rcconstcuction for traumatjc deniida 
tion of the penis and scrotum Surfeery J2 88 96 
1942 

tB>ars L T Avulsion of scrotum and skm of 
penis Surg Gjnec A Obst 77 326 1943 


contemplated, the testicles should be planted 
under the skin and subcutaneous tissue of the 
upper, mner thighs at the time of the initial 
I repair After the defect of the penis has been 
adequately repaired and healed, each testicle 
and Its cord would be dissected free from the 
j thigh, carrying with it the o\erIying skm and 
I fat The tissue from the right and left thighs 
j would then be sutured together m the midlme, 
I the testicles with their overlying skin and fat 
being joined to make the two halves of the 
reconstructed scrotum This would occupy 
approximately the normal position and prob 
ably maintain nearly the optimal temperature 
) of these organs This reconstructed scrotum 
svoutd not be contractile The two donor sites 
on the inner surface of the thigh would be 
covered with split thickness skin grafts § 

This adequately summarizes the princt 
pies underlying this unusual problem and 
with certain few differentials which may 
perforce be dictated m the technic or pro 
cedure by virtue of complicating circum 
stances, presents the student with adequa'e 
baste substance for the comprehension of 
this problem (Fig 341) 

CoBPOju CUvEJisosA Partial voids of the 
corpora cavernosa are the result of gunshot 
%^ounds, stab wounds, human or animal 
bites or neoplasias If only one cavernous 
bod> is affected, erection of the penis may 
still be adequate though at times somewhat 
imcomforlable because the organ has a 
lendency to bend to one side 
Reconstruction or reconstitution of voids 
of the corpora cavernosa are an unsolved 
problem During World War II, where gun- 
shot wounds of the penis were not alto 
gether rare and since the afflicted for the 
most part were very young men attempts 
of various sorts were made to reconstitute 
the injured organ For the most part these 
consisted of the insertion of autogenous 
cartilage, and m some cases homogenous 
substance, in an Utempt to give solidity 
and mimicry of erection to the organ (Fig 
342 ) 

The results as far as can be ascertained 
Tiere uniformly unsuccessful The author 


ilbil 
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Frc 342 {Left and Center) Gross injury of corpora cavernosa wUh fiddleslntiR con- 
tracture of penis, the result of a gunshot vxound The redundancy of skin below glans 
due to organized hematoma Approximately half of the left and iwo-thirds of the right 
corpus were mixsing Note cystotomy wound oxer pubic region {Rig;ht) Reconstruction 
of penis after insertion of costal cartilage bar between remains of corpora eaxernosa 
Necessary skin coverage for penis after excision of fiddlestnng scar was saixaged from 
redundant skin below glans (Appearance 2 months after 4 acts of copulation ) 


has had occaaion in four separate instances 
to attempt cartilaginous reconstruction of 
such a mutilated penis. In all of these cases 
autogenous cartilage was employed It xxas 
removed from the patient’s own nb carti- 
lage 

The scar tissue consequent upon injury 
to the corpora cavernosa was excised, an<I 
the intercavernous space was laid open The 
dorsal skm of the penis is then undermined 
This undermining is carefully carried to 
the suspensory ligament of the penis. A 
cartilaginous bar is then shaped in the form 
of a rod approximately Yt inch of diameter 
and four inches in length Several drill holes 
were made through it, inch in diameter 
and spaced at intervals of Vn inch The per- 
forations alternate so that every other one 
runs at right angles to the one preceding it 
This is done for two reasons: to enhance the 
nutrition of the cartilage in its center and to 
avoid curling of the graft The cartilaginous 
bar is then sutured to the region of the sus- 
pensory ligament with fine chromic catgut 


The remains of the dartos and the fascial 
investments of the corpora are then sutured 
about the graft and the skin closed loosely 
oxer it. 

Since the graft itself acts as a splmt to 
the penis, that problem m this case is not 
as difficult as it is in other reconstructive 
procedures upon the organ The insertion 
of a catheter is not necessary m these cases 
but the coverage of the dressing with a 
rubber condom is advisable to prevent wet- 
ting in the course of urination A minimal 
opening is made in the condom ox’er the 
mouth of the urethra, and the edges of the 
opening are secured to the glans by means 
of four fine sutures and collorlion 

As indicated heretofore, the results in 
connection with this operation have been 
uniformly unsatisfactory in many ways 
The cartilage may absorb, curl or warp, or 
it may be extruded m the course of any 
residual erection Above all, most patients 
following use of the reconstructed organ in 
copulation complain of pain in the region 
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of the pubis clue to impact of the cartilage 
graft against the pubic bone during inter 
course 

Urethra Urethral voids per se may be 
traumatic or congenital Major traumatic 
voids of the urethra are so rare that fen 
authors ever have seen one When encoun 
tered they are usually only partial losses 
due to knife wounds war injuries or crotch 
injuries Congenital absence of the urethra 
or a rrnjor portion of it is usually associateil 
with hypospadias or epispadias 

Traumatic It is rare for a traumatic in 
jury to tear out extensive segments of penile 
urethra without major involvement of the 
penis Itself Where such extensive injur> to 
the urethra does occur there is almost in 
variably major avulsion of the skm of the 
penis including the scrotum which ipso 
facto must precede direct injury to the 
spongiosum and the urethra itself Hence 
when the urethra is actually injured m such 
cases reconstruction presents problems en 
tirely different from that found m the 
congenital types of absence associated with 
hypospadias or epispadias 

This of course does not hold true for 
traumatic loss of the urethral lining only 
which is usually due to accidental or at 
times intentional injection of some type of 
escharotic substance eventuating in deep 
stricture The most common sight of injury 
to the male urethra as a result of direct 
trauma is the bulbous or membranous por 
tion thereof Th s may or may not be asso 
ciated with fractures of the pelvis Some 25 
y ears ago J H Oarlock made a quite com 
prehensive study and report of this type of 
injury His report emphasizes the rarity of 
this condition 

The treatment of that type of injury de 
pends entirely upon the time tvhich has 
elapsed since the trauma When seen clearly 
immediate control of very extensive hemor 
rhage is the f rst thing The very next ncces 
sity is diversion of the urinary stream 
Where loss of the penile urethra is confined 
to Its anterior th rd diversion of the stream 


by catheter may be permissible although 
diflicult In most cases the safest procedure 
is 1 suprapubic cystotomy or perineal 
urethrotomy as recommended by Riba 
Where as indicated above there is con 
comitant extensive loss of the undersurface 
of the penile skm as well as the scrotum 
there is little opportunity for immediate re 
construction of the urethra Hence after 
diversion of the urinary stream whatever 
skin may have remained on the dorsum and 
the sides of the penis may he split dorsally 
so that the two flaps resulting pedicled both 
proximally and distally on the organ may 
be shifted to the underside of the penis and 
thus cover the raw area Prior to shifting 
the dorsal si m of the penis to the underside 
of the organ the proximal and distal «eg 
menls of the urethra remaining should be 
identified closed with a purse string of fne 
sill and allocated m the traumatized soft 
tissues of the underside of the penis for 
future identification The wound should 
allowably le irrigated thoroughly with 
copious amounts of saline before coverage 
The surgical defect left on the dorsum of 
the penis after the dorsal slit is male must 
be free grafted as in avulsion of the penile 
skm 

WTiere there is not enough of penile skm 
left on the dorsum or the sides of the organ 
for coverage a thick split graft may be the 
only method of treatment for the time 
being 

When the acute consequences of the in 
jury have subsided the closure dean and 
the wound organized one of many types of 
reconstructive procedures (found under dis 
cussion of hy-pospadtas) may be employed 
in the reconstruction of the missing portion 
of the urethra 

Hvpospadias The history of the surgery 
of hypospadias and epispadias are outstand 
ing examples of the need for more physio 
logic surgery m this connection Of the 23 
separate procedures reported to date none 
IS claimed to have given consistent results 
in Tny large senes of cases This includes 
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procetlures ouilmctl bs BucknaU, Brnwe, 
Legueu C H Alajo Beck, Russell, 
Schmveclen, Bevan, Ombrethnne and manj 
other older authors "Nlodifications of these 
\iriQus operations (and particuhrlj Rus 
cells and Ombretlannes) onU add to the 
great number of proccrlurcs extant The 
most recent modifications of older methods 
ha\e been reported bj A B Farmer Young 
and \ C Goldatem 

Preoperalivc ^[anagc^ncnt Most of the 
patients presenting nith hj^pospadias arc 
children As a rule it is not neccssar> to 
operate on this condition prior to the age 
of five nor should it be delajcil an> longer 
than IS consistent n ith the child s entry into 
school and avoidance of psjchologic insults 
from his schoolmates 

The general preoperative management m 
these cases is almost eniirelj dependent 
upon solution of the problem of urinar> 
flow In most operations for hiTwepadns 
urinary diversion is necessar> The Ombr6 
dacine operation can be done without diver 
Sion of the urinary stream W here this is 
unavoidable it may be done b> preliminary 
perineal urethrotomy (Riba) or suprapubic 
cystotomy In children the latter is liest 
performed by the slab insertion of a cath 
eter cuch as that of de Pezzer This may be 
inserted through a stab wound into the 
bladder and needs few if any sutures for 
its TnainlenaTice d subsequent suction is 
constant and adequate 
Surgery Iso matter what method of ap 
proach is selected by the surgeon ultimate 
cuccess in the correction of hy’pospadias 
depends on thorough preliminary straight 
ening of the penis In practically all cases 
of hvTJOSpadias the organ is afflicted with a 
ventral contracture This is due to absence 
of the urethra and the corpus •spongiosum 
The correction of the ventral contracture 
of the penis with complete straightening of 
the organ is the first of three procedures 
which comprise the plan of reconstruction 
This IS accomplished by complete exaston 
of the fibrous bands holding down the perns 


through a transverse incision which v%hcn 
adequately undermined and extended 
allows tchlively free access to the contrac 
lure The remaining surgical defect can 
usually be cIo«ed longitudinally with what 
ever skin is available on the penis and the 
scrotum or if too extensive it may be free 
graftotl 

The second phase of the reconstruction 
of a hypospadiac penis is the construction 
or augmenting of the urethra This task is 
somewhat dependent upon the position of 
the hypospadiac urethral opening The 
latter may be found anywhere from the lo 
cation of the frenum to a perineal location 
The first is usually referred to as the glan 
dular type of hypospadias Strictly speak 
ing this 15 a misnomer because there does 
not exist any involvement of a gland There 
seems htile rca<von why it should not be re 
ferret! to as the glansuhr type of hy 
pospadia^ This could very propcrlv be 
correlated with the connotation hypo 
spadias of the glans The other types are 
the penile «crotaI and perineal The fre 
quency of occurrence is in about that order 

It IS in the construction of a urethra 
where the methods of approach differ From 
the standpoint of the plastic surgeon they 
may all be classified into three types those 
ba’^eil upon the construction of the urethra 
from a free graft those dependent upon the 
cowstiucVwn ol Vbe viteVbta Bowi Ibt Vv«-svits. 
available on the penis and the scrotum and 
tho^e designed lo create the urethra from 
tissues adjacent to the penoscrotal area 
such as the thigh Each one of these baste 
approaches has its merits but none can be 
applied routinely to the management of hy 
pospadias The factors influencing judg 
ment m this detail are in principle the same 
as those that apply to the reconstruction of 
any other anatomic part by the use of the 
different types of material In extensive 
cases all three types of approach may have 
to be used The ultimate aim of course 
from a practical and functional standpoint 
should be to construct the urethra if at all 
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possible from tissues available on the penis 
and the scrotum 

The difficulty encountered m the use of 
the free graft is the tendency for prolonged 
contracture of the newly formed urethra 
necessitating protracted dilatation The pn 


any type of tissue to a recipient site par 
ticularly when that site is contaminated 
Procedures The Bevan procedure is only 
applicable to the glansiilar type of hypo 
spadias It is accomplished by making a 
channel through the glans into which is 



Fig 343 Reconstruction of glansular hypo^ad as (Bevan) with 
mod hcation of skin closure 

mary difficulty encountered in the use of drawn a flap d ssected from around the ab 
the scrotal skin more so than that of the normal hjpospad ac opening (Fig 343) 
body of the pen s is the possibility in later The OmbrManne procedure is one pri 
life that hair may appear within the urethra marily applicable to the pen le and often to 
The Qb3ections to the importation of tissue the penoscrotal type of hypospad as In this 
collateral to the penoscrotal region ate the operat on the inadequate urethra is aug 
many stage procedures necessary and the mented and projected to or even into the 
dangers inherent in the transportation of glans by the formation of a skm pouch from 
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the ventral penoscrotal surlace It is made 
possible by the anterior rotation of a «crotal 
flap which IS then sutured ravvside out 
under the glans m such a waj that an open 
ing remains for urinary exit The raw sur 
face remaining on the ventral side of the 
penis and over the scrotum ma> in certain 
ca«es be closed b> undermining of the re 
maining skm of the penis and scrotum with 
direct approximation in the ventral midllne 
\\ here this approximation is difficult or m 
adequate it may be supplemented b> a 
transposed flap taking its origin in the sub 
stance of the prepuce (hig 344) 

This simple tjiie of operation although 
applicable m man> cases is inadequate in 
some and must therefore be augmented bj 
further dis'^ection and patterning of flaps 
from skin surrounding the root of the penis 
Another objection in detail to the Orabri 
danne procedure ts the fact that m its 
original form it terminates in a straight 
line closure on the ventral surface of the 
penis which leads to a fiddlestring conirac 
ture m certain cases 

This frequentlj necessary modification of 
the Ombredanne procedure has led A W 
Farmer to a modification thereof which 
allows ample opportunity for the correction 
of almost an> tj-pe of penoscrotal hj-po 
spadias (tig 343) 

Posioperatiiie Care t\hatever procedure 
IS emplojed m the correction of this condi 
tion it frequently fails for two reasons the 
first IS that the tissues are not properly de 
signed to fit the ca«e handled gentl> enough 
to withstand the ordeal of healing and 
often disposed in such a way as not to allow 
for the gross postoperative swelling or prob 
able erection of the organ Secondly made 
quate provision is made for postoperative 
surgical cleanliness resulting in destructive 
infection of the repair and unavoidable 
failure 

With the advent of chemotherapy and a 
better understanding of the postoperative 
management of tissues greater successes 
are reported with manj procedures which 


olherwice would terminate in a large number 
of failures 

I pispADivs is a rather rare congenital de 
formity represented b> absence of all or a 
portion of the roof of the urethra In con 
trast with h>T>ospadns the penis is usually 
curved upward 

Preoperatue management in epispadias 
IS not unlike that of h>pospadias Some 
t>pe of unnarv diversion preferabl> pen 
neal must becmplo>ed As a matter of fact 
practicall) all the older operations and 
most of the contemporar> operations deal 
ing with epi«padias accomplish nothin^ 
more in the end than a diversion of the 
unnarv stream The advantages existing m 
the correction of hypospadias are almost 
entirely absent m the problems arising in 
epispadias I ortunafely the condition is 
much rarer than the latter It is often asso 
ciated with diastasia of the pubic bones and 
not infrequently with exstrophy of the 
bladder When it is compounded with the 
latter it is a situation for which no ade 
quatesurgical answer exists as yet at least 
not of an integnly yielding consistently re 
liable results 

Diversion of the urinary stream in the 
situations compounded by exstrophy of the 
bladder may be accomplished by transplant 
ing the ureter per <^6 or with bladder tissue 
into the intestine externally into the skm 
or posteriorly in the region of the loin In 
any case the postoperative condition of 
the patient is still not adequate to ordinary 
requirements of living When such opera 
tions are successful they somewhat amelio 
rate the pain and suffering associated even 
though actual anatomic cure has not been 
accomplished 

For an epi'padias without a complicating 
exstrophy of the bladder the tissues of the 
penis itself must be emploved in the con 
struction of the urethra with what little 
skin IS available in the region of the pubes 
for supplementary coverage The objection 
to the latter is the eventual growth of hair 
in the transplanted pubic skm so that late 




Fig 344 Two reconstruclKins of penile type of h3rpo’!padns (Ombre(hnne) 

complications are almost unavoidable original classic operation of Thiersch as 
Upon the premise of constructing the well as that of Cantwell which Inter were 
urethra from the penile tissues is based the modified by H H Young to n degree 
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Tig 345 Reconslniclion of penoscrotal type of hypospadias {A Farmer s modifica 
tion of Ombredanne procedure) 


making the operation for epispadias ap 
proximate a more genuine plastic procedure 
(Fig 346) 

Youngs operation similarly consists of 
an incision into the dorsal aspect of the 
penis over the right corpus cavernosum, 
parallel with the urethral or dorsal groove 
The skin is then undermined medially so 


as to form a narrow flap which can be 
sutured to a similar one created on the left 
side of the dorsal groove The latter joins 
the first incision proximally in the region of 
the pubes This results m the formation of 
a skin lined tube connected to the opening 
of the bladder which obtains its blood 
supply from the region of the left corpus 
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Fic 346 Operation for epispadias (H H \oung) with modification of closure 
Broken lines in D are prqiaraloty incisions to serial Z closure 


cavernosum The right corpus cavernosiim 
js then partially avulsed laterahvard from 
the midline so that the skin lined tube can 
be displaced as far \enlraliv between the 
two corpora as possible The lips of the re 
maining surgical defect consisting of penile 
skin from the lateral sides of the corpora 


are then sutured together dorsally as cov 
ecage for the nenfy formed urethra 
A slight modification of the closure 
avoids over all tension and constriction of 
the penis as well as a straight line closure 
over the dorsum which leads to a fiddle 
string elevation of the organ in many cases 



I’EMS (PH\LLOPLASrV) 


653 


The closure then appears as a multiple or 
•lernl 7 plast} ^\ here the tissue is at a 
premium— as U u uall) is m the region of 
the ghns — the redundant ventral foreskin 
of the penis ma> be used as complementarj 
coverage bv being split into tuo sheets 
similar to the procedure employed m h>po 
spadias This allows for the transfer of the 
upper lajer over the corona of the glans 
and easier closure of the extremitj of the 
newly formed urethra 

Manj individual attempts by different 
operators are being made based on better 
understanding of the principles of plastic 
surgery for the reconstruction of this con 
dition particularly where it is connected 
with exstrophy of the bladder These are 
predicated upon the utilization of tissues 
extraneous to the deformity which alter 
proper diversion of the urinary flow allow 
for more adequate reconstruction Since 
there has been no standardization m any of 
these procedures to date it is not felt perti 
nenl at this time nor of benefit to the stu 
dent to di«cu5S the many plastic surgical 
approaches contemporarily advanced for 
the ablation of this unfortunate condition 

The Glaks Penis Loss of the glans is 
much more common than loss of the entire 
penis Like the latter it is more frequently 
the result of war injuries than civilian acci 
dents In civilian life it is usually the result 
of burns infectious disea«e strangulation 
self inflicted wounds or bites 

In war injuries loss of the glans is almost 
always as^iociated with loss of the contained 
portion of the urethra whereas m cmhan 
injuries the latter is usually present or only 
partially injured In any case reconstruc 
tion IS not impossible The procedure em 
ployed by the author in three cases of loss 
of the glans due to gunshot wounds in the 
course of battle with gratifying results is 
therefore cited 

■\11 scar tissue of the glans as well as that 
covenng the terminal portion of the urethra 
is completely but meticulously removed 
This leaves little but an exposed urethra 


Bkeding is nol severe if a tourniquei is 
placed about the root of the penis and if the 
corpora arc nol perforate<L The penile skm 
IS then separatcvl from the underlying 
dartos mu«cle by blunt dissection proxi 
mally, two-thirdN of the distance or length 
of the body of the penis ilh this is taken 
as much of the tissue intervening between 
dartos and the fasci i corpora cavernoma as 
IS consistent with safetv to the latter The 
entire tissue mass is then pullctl distally in 
the form of a sleeve opened infenorly over 
the terminal portion of the urethra Two 
parallel incisions are then made into the 
tissue Meevc about one half or five eighths 
of an inch apart «o as to result m three 
flaps two lateral and one dorsal The ter 
mmal end of the urethra is mobilized with 
Its spongiosum for a distance of about 
three-eighths of an inch and held distally by 
three fine silk sutures one placed ventrally 
and the other two laterally 
\\hcn the darto» sleeve is separated into 
Its three flaps one of the lateral flaps is 
usually considerably shorter than the other 
This IS then drawn over the end of the 
urethra perforated at that point and the 
urethra drawn through the perforation The 
free end of the short flap is then sutured 
under the peduncle of the longer lateral 
flap on the other side An inlerrupled suture 
anchors the remains of the flap under the 
peduncle of the dorsal one as well as in the 
ventral aspect of the penis This provides 
immediate coverage for the corpora caver 
nosa The other lateral flap is then brought 
across the underlying first flap and perfo 
rated m the same manner so that the ure 
Ihra can again be drawn through the second 
flap The long flap is then draped over the 
peduncle of the first flap and sutured just 
above it The dorsal flap which is usually 
the longest and easiest to handle is brought 
over the urethral opening in the form of a 
curtain and perforated in an appropriate 
place like the other two Again the urethra 
IS drawn through this perforation and held 
in extension by the assistant The terminus 




654 


GCMIALS (faLNITOPLAST\) 


of the dorsil llap is then mchoretl to the 
underside of the urethral spongiosum Ihis 
results in a hirly bulbous and sometimes 
surprisiOply exaggerated end of the perns 

Ihe si in of the penis is then brought 
down in the form of a sleeve dnped about 
the newly created foundation for the glans 
ind Its edges anchored into p isition circum 
ferenlnllj to the penduncles of the ihrtos 
flaps which are the site of the future 
corona This should be done with the finest 
of plain catgut 

The lower lip and one oral cheek of the 
patient are then eserted as much as po^si 
ble and after proper preparation of the 
mucosal lining of the mouth a free graft of 
adequate size is dissected from the lower 
lip and as much of the lining of the cheek 
as necessary The mucosal defect in the 
cheek can usually be closed by direct ap 
proximation after some undermining Care 
should be taken not to extend the under 
minine, into the region of the orifice of the 
parotid duct The raw si rface of the lip 
may be allowed to heil by second intention 
or may be free orafled if it is felt necessary 
In that case a stent mould may have to be 
used 

The oral mucosa is then broUe.hl mto 
place over the end of the reconstructed 
penis a perforation made m the graft and 
the urethra again pulled through it With 
very 1 ne 8 0 suture material the mucosal 
graft IS approximated to the end of the 
urethra with extreme care The sutures are 
left from two to three inches in length 
While the assistant holds the latter and Ihe 
penis in extension the remainder of the 
mucosa is draped over the dartos flaps 
trimmed and approximated to the penile 
skin on Us ventral side one half inch or 
more beyond Us free edge The skin edge is 
then rolled under and by means of mattress 
sutures approximated to us own raw un 
ders de This results m a mimicry of the 
foreskin The mattress sutures are left three 
to four inches in length 


A section of a soft small rubber catheter 
after beinj, covered by a layer of petro 
latum gauze is then placed on each side of 
Ihe foreskin substitute and the foreskin is 
splinted between the two segments of 
rubber catheter by three or four fine mat 
tress sutures The entire penis and recon 
struction are now ready for the process of 
splinting 

An appropriate rubber catheter is then 
inserted into the urethra and passed into 
the bladder The urethral sutures left long 
for this purpose are gathered about the 
catheter under sufficient tension merely to 
guarantee against retraction of the urethra 
The sutures are then held in place about the 
catheter by a circumferential strip of ad 
hesive The mucosal covering of the newly 
constructed glans is covered by a layer of 
petrolatum gauze which is then supenm 
posed by bumid cotton meticulously distrib 
uted over the gauze This is then covered 
by a layer of moist fiberglass gauze The 
foreskin sutures are brought down and dis 
iribuieil about the catheter in a manner 
similar to the urethral sutures but some 
whit more d stally and also secured in 
place with a strip of adhesive These may be 
advanced on the catheter with greater pull 
than the urethral sutures Thia results in 
moderate stretching of the newly formed 
foreskin forming a collar over the dressing 
on the glans The two segments of soft 
rubber catheter splinting the newly formed 
prepuce are turned ventrally under the 
penis and their ends are sutured together 
in the form of two rings 

The entire ensemble consisting of the 
catheter inserted into the urethra the dress 
mgs over the newly formed glans and the 
penis Itself are rolled in \.eroform gauze 
A one inch layer of humid cotton is placed 
over it This is covered by dry gauze and 
a one inch gauze bindage is applied \ silk 
suture is inserted through the wxll of the 
catheter near its opening and the ends of 
the suture are strapped to the thigh by 



Fig. 347. {Top, left) Total loss of glans penis, except small dimplelike remnant of the 
corpus spongiosum along the left side of the urethral meatus. (Top, right) Reconstruction 
of glans penb completed, 5 months postoperative. Patient is able to urinate without 
difficulty and has repeatedly enjoyed successful coitus. (Bottom, left) Subtotal amputa- 
tion of the penis. (Bottom, right) Construction of glans penis over stump of remains 
from oral mucosa, with reconstruction of urethra via thick inlay graft. Mimicry of fore- 
skin accomplished by incision, retraction and rolling under of skin covering slump. Skin 
over root of penis advanced fonwird throu^ bilateral “pleating” of scrotal skin (see 
text and also Chap. 21). 
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means of adhesive After the patient has 
been returned to bed the end of the catheter 
IS attached to a drainage tube winch leads 
to a receptacle 

After a fen hours the humid cotton, both 
over the newly constructed glans and over 
the body of the penis begins to dry suf 
ficiently to become somewhat starchy This 
plus the anchorage of the catheter to the 
thigh, acts as adequate splinting for both 
the reconstruction as well as the penis itself 
Retraction of the organ cannot occur be 
cause of the anchorage of the urethral and 
the foreskin sutures to the catheter and the 
catheter to the thigh If erection does occur 
it IS somewhat impeded by the corklike 
action of the dried cotton over the new 
glans which is kept from distal displacement 
by the foreskin sutures distributed over it 
and anchored to the catheter 

The dressings are allowed to remain for 
a period of from eight to ten days after 
which they are removed for inspection The 
penis and the new glans are carefully but 
adequately cleaned with hydrogen peroxide 
and saline The dried cotton overlay on the 
glans as well as the penis may have to be 
soaked for quite some lime with hydrogen 
peroxide before they can be removed with 
out injury to the underlying glans This i» 
then replaced by dried cotton in the same 
manner and form as with the original dress 
ing A bandage is reapplied and the entire 
ensemble is reconstituted to remain in the 
same position and placement as the original 
for a period of another week or ten days 
The urethral catheter as well as the seg 
ments of rubber catheter splinting the fore 
skin may then be remo\ed with all the 
sutures and spontaneous urination is al 
lowed A secondary augmenting or esthetic 
procedure on the foreskin may be done six 
or eight weeks later (Eig 347) 

In two out of the three cases operated 
upon normal copulation without difficulty 
took place one month and five weeks re 
spectivelj after removal of the final dress 


mgs In these two cases one patient was 19 
years of age and the other was 22 

DCRANCEilCNrS 

Segmental Tissue derangements of the 
penis are of four types those affecting only 
the skin covering of the penis affections of 
the Corpora cavernosa derangements of the 
urethra and involvement of the glans 

With the exception of scar contractures 
of the penis and scrotum and the repair of 
lacerations most of the derangements of 
the various parts of the organ are adequately 
treated in texts on genito urinary surgery 
to which the student is referred In view of 
the relative difficulties of asepsis in the 
penoscrotal region most scar contractures 
at this point are best treated by the Z 
plasties or the inshifting of collateral flaps 
wherever possible The principles underly 
tng the correction of scars and contractures 
in this region are the same as apply any 
where else with the noteworthy exception 
of special postoperative management be 
cause of the implication of erection and the 
complication of urinary contamination of 
the repair These again as to management 
are fully treated m standard modern texts 
on gcnilo urinary problems 

The only tissue derangements pertinent 
to this text are those a’ssociated with scar 
ring of the glans here such scars are 
superficial they may be excised and the 
glansular defect free grafted with onl 
mucosa 

There are many oddities and afflictions 
of the penis which are so rare that only 
mention will be made of them One of these 
is a case of penoscrotal paraffinoma re 
ported by Bunan of Prague in 1945 The 
paraffinoma after a protracted period of 
time was eliminated by Bunan through 
repealed partial excisions of the skin and 
subcutaneous tissues of the penis and the 
scrotum The author m his resume of the 
literature adds that he has been able to find 
only four other cases of paraffinoma of the 
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penis and the scrotum m the ^^o^ld s htera 
ture With one exception that of Gersunj, 
they were all the victims of charlatans, 
who proposed to stiffen the masculimta of 
the patients bj injection of paraffin into 
the 'icrotum or under the penile skin 

Another oddit> is the occasional erotic 
tattoo seen on the glans \\ here infection 
or metaplasia is present the skm of the 
glans may be excised and the raw surface 
free grafted with skin or oral mucosa 

General Overall derangement of the 
penis maj be congenital or acquired The 
former is exceedingly rare and usually 
found in connection with epispadias The 
latter may be the result of unsuccessful or 
poorly exccutetl surgerj for epispadias or 
hypospadias "More commonly acquired 
general tissue derangements are the result 
of burns infections or neglecte<l cases of 
avulsion The treatment consists of com 
plete scar excision unfurling of the organ 
repair of the cavernosa where necessarj, 
and skm grafting of the organ in accord 
ance with the methods discussed under 
Tissue Voids 

Excesses 

True The common true type of tissue 
excess affecting the penis is obviously the 
redundant foreskin in the male and the 
hypertrophy of the labia minora in the 
female Both of these conditions are when 
indicated eliminated b> one or another 
standard form of circumcision 

Occasionally but very rarely one may 
see an example of tissue excesses of the 
perns such as macrophallus It is doubtful 
that anyone would contemplate surgical in 
tervention in this condition Diphallic in 
dividuals are not unknown but extremely 
rare Some 30 cases have been reported in 
the literature For all such conditions in 
eluding hermaphroditism bisexuality etc 
the reader is referred to works on genetics 
and gemto urinary surgery 
False tissue excesses of the penis con 


sist of elephantiasis and the various and 
sundry neoplasias including carcinoma of 
the glans In the latter condition the error 
is often made (in early cases), of complete 
amputation of the organ without regard to 
conservation of the urethra Such outright 
guillotine exclusion of the urethra is not 
necessary, as a rule, and certainly precludes 
cxpieditious reconstruction Pnough of the 
urethra at the base of the penis should be 
left behind (y^ in ) so it can be anchored 
in the depths of the wound and made avail 
able when and if a total phalloplasty is 
contemplated The establishment of an ac 
curate and dependable juncture between the 
stump of the amputated urethra and the 
newly constructed tube is the most difficult 
and all important part of a successful 
phalloplasty For anatomic as well as path 
ologic facts apropos certain conservatism 
permissible m this connection the reader 
IS referred to texts devoted more specifically 
to genital organs 

VAGINA (VAGINOPLAS’n") 

Voids 

Total The mam total void affecting the 
vaginal canal is so called total atresia of the 
vagina This may be congenital or trau 
malic The acquired form of vaginal atresia 
due to trauma differs from the congenital 
type (the result of arrested development) in 
that the former is complicated by the 
presence of normal uterine appendages The 
uterus producing menstrual blood in the 
presence of atresia is unable to dispose of it 

Many operations have been suggested and 
devised toward the correction of this condi 
tion All of these may be divided into three 
types (1) the construction of a vaginal 
canal from a segment of intestine (2) con 
struction of a vagina from pedicled flaps of 
collateral tissue (with the labia thighs or 
abdomen as the donor sites) and (3) the 
reconstruction of the vagina by free skm 
grafts 
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None of the operations thus far devised 
based upon flaps of collateral tissue or those 
based upon intestinal transplantation has 
met with great favor The flap method is 
rather complicated and m the face of 
modern advances in plastic surgerj unnec 
essary whereas the intestinal transplanta 
tion method is severe and out of proportion 
to the benefits derived 
Most contemporary plastic surgeons arc 
inclined to favor vaginal reconstruction by 
the use of free skin grafts As a matter of 
historical interest this method is crediterl 


and constant pressure, he has devised a 
vulcanite form of proper measurements 
for the primary purpose to distribute ade 
quate and uniform pressure 
After making a trans\erse incision be 
tween the urethra and the anus Owens dis 
sects a vaginal canal out between the 
rectum and the bladder with his index 
finger He then lakes a half thickness skin 
graft which IS wrapped around a smooth 
vulcanite form whose dimensions are deter 
mined preoperatively and the ensemble is 
inserted into the digitally constructed sinus 




Fic 348 Reconstruction of vaginal canal (Neal Owens) Stippled 
central area represents prosthesis 


by Neal Owens to Abbe who it is said 
utilized Thiersch grafts for this purpose as 
far back as 1898 The donor site was the 
thigh The mam reason why the method has 
been almost completely abandoned since 
the time of Abbe is the extraordinary lend 
enc> of the thus reconstructed aaginal 
canal to contract Counseller of the Mayo 
Clinic reported on 16 operations by this 
method with excellent results in 15 
One of the most recent exponents of the 
free graft procedure in the reconstruction 
of the vagina is Neal Owens of New 
Orleans On the factual basis that most 
failures resulting from this procedure are 
due to inadequate postoperatne splinting 


The measurements which he recommends 
for the \Tilcamte form are from 10 to 12 
centimeters in length and 12 centimeters in 
diameter It is a cylindncally shaped form 
rounded at both ends with a small knob on 
the distal end which ha* two boles in it 
These holes are intended to carry two 
rubber tubes which are then attached to an 
abdominal belt anteriorly and posteriorly 
(Fig 348) 

It is recommended that the patient be 
kept in bed for approximately ten days 
aftCT which the form is removed and the 
new vaginal canal is thoroughly cleaned 
Following this the vulcanite may be re 
mo\ed daily and douches admmistereil to 
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ihe patient, \\ho is allowed to sit up in i 
chair two weeks aUer operation It is ad 
Msed that the patient wear the form for a 
penotl of at least six months m order to 
circumienl the most vulnerable objection 
to the u«e of the free graft and that is con 
tricture 

The free graft method is a simple one as 
compared with others and certainl> adc 
quate for either congenital or acquired 
ca«es In the latter ca«e the vulcanite form 
maj be perforated at it<! extremities lo 
allow for show of menstrual on«et, so that 
timelj hygiene ma> be instituted The 
final moderate contracture of a free graft 
reconstruction of the vagina is not «evore 
enough lo compromise the results 
Partial atresia of the vagina does occur 
ami IS e^sentiall> of p>aiecologic interest 
The same applies lo other tj^JCs of localize*! 
partial voids of the vagina such as fislulae 

DraAtiCEiIFNTS 

Segmental and General The outstand 
mg derangements of the vaginal canal are 
lacerations stenoses relaxations and pro 
lapse Adequate descriptions of the treat 
ment of these maj be found m recent texts 
on gynecologj 

Excesses 

True As mentione<l before one of the 
commonest true tissue excesses of the 
vagina ate the hypertrophied labia mmora 
The treatment of this condition is simple 
circumcision which is, invariably curative 
False In connection with false tissue 
excesses of the vaginal orifice the student 
must constantly bear m mmd the nian> 
prolapses and ptotic conditions which are 
met with in women The modern recon 
structive treatment of these ma> be found 
in textbooks on gjaiecology 
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Head (Gephaloplasty) 


Cephaloplasties consist of two distinct 
types the reconstruction of the caKanum 
(cranioplasty) and plastic procedures upon 
the scilp (galeaplasty) true cephalo 
plasty implies reconstruction of both the 
scalp and the cranium (compound cephalo 
plasty) 

Deformities of the head necessitating 
some type of plastic reconstruction may be 
congenital or acquired The congenital t>pe 
seldom comes to hand for serious recon 
structive surgery because so frequently 
there is important cerebral pathology with 
concomitant intellectual involvement pre 
eluding (he practicability of any surgery 

The acquired defects of the cranium for 
the most part result from accident surgery 
upon the frontal sinuses and the calvarium 
proper or gunshot shrapnel or blast in 
juries in warfare In any case there may be 
extensive loss of bony structure of the 
cranium In the civilian type of injury there 
IS usually little or no loss of scalp tissue 
but rather a derangement in the avar in 
jury there is frequently considerable loss 
of the s-calp 

Ind cations for a cephaloplasty rest upon 
the necessity for restoration of the protec 
tive covering of the brain reconstruction 
of the contour of the calvarium and resli 
tution of the scalp The patient who knows 
he has lost some part of his cranium is 
deeply conscious of the possibility of brain 
injury and often suffers with a feeling of 
insecurity only understandable m the bght 
of such a possibility The esthetic im 
portance of the scalp particularly as a hair 
bearing region and its need for the protec 
tion of the calvarium are the important 
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reasons why restitution of its voids or de 
rangements is often necessary 

CRANIOPLASTY 

\0IDS 

Total The defects of the cranium which 
are of particular interest to the plastic sur 
geon as well as of import to the neurosur 
geon are voids of the bone These may 
involve any part of the calvarium from the 
supra orbital ndges anteriorly to and in 
eluding the occiput posteriorly Complete 
accidental loss of the calvarium is a rarity 
but injuries approximating a hemicraniec 
tomy are not unknown in war (Fig 81) 

Partial Attempts at the replacement of 
missing portions of the calvarium are known 
to have been made centuries ago The ma 
teriaJs employed range from biologic sub 
stances such as cartilage and bone to inert 
materials of various kinds such as vital 
hum plates silver plates (which sooner or 
later become oxidized) gold plates glass 
tantalum and the acrylics Most recently 
"M Hunter Brov n J H Grindlay and 
W McK Craig have presented promising 
clinical as well as experimental evidence 
of the superiority of Polythene over other 
inanimate materials Polythene is a syn 
thetic thermoplastic resin belonging to the 
category of paraffinic hydrocarbons Accord 
loij to Brown et al Polythene is remark 
able by virtue of its extreme chemical 
inertness • These authors state that it ful 
filU the criteria of a dural substitute and 

•Brown M H Grndb) J K and Cra k W M 
The use of polj thene film as a dura! sub Ututf Surp 
G>nec & Obst 86 66.1 19-13 
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and ma} be secured from the nb cage of 
the injured patient It nia> be emplo\«l ns 
a one piece graft or in the form of dicetl or 
ground cartilage It maj ^ene its purpose 
well for relativelj small defects of the 
cranium particular!} in the <iupra orbital 
region but is not a.dequale for the recon 
struction of larger defects of the caUanum 
elsewhere U hen used at all it is preferable 
m one piece grafts becau«e otherwise it has 
a tendency to gravel lump and result in 
undesirable esthetic surface defects under 
the skm I inally it is not an adequate pro- 
tection for the brain 

Bone as a graft for extensive defects of 
the calvarium is one of the oldest most 
adequate and salisf>ing substances to u«e 
The source of bone for this purpose mav be 
the nb the tibia or the ilium 

Since the greater number of tcUrng de 
fects of the cranium are those afflicting the 
forehead the inner table of the ilium lends 
Itself best for this type of repair \ fairl> 
well-developed ilium particular!} in the 
male may yield sufiicient bone (or the re 
construction of the entire forehead The 
graft 15 obtained b> carefull} splitting the 
thickness of the ilium so that approxi 
mately the inner one third to one half of 
its thickness is removed for the repair The 
normal shape of the avenge ilium is such 
that the inner concavity is quite easily 
adaptable to the bulge in the underlying 
brain The graft is placed over the dura 
with the raw surface of the iliac bone out 
ward This is then covered with the over 
lying scalp 

Since most extensive voids of the fore 
head involve part or all of one {or both) 
supra orbital ridges the reconstruction for 
esthetic reasons should be based upon two 
separate bone grafts One a bonj bar for 


the supra orbital ridge should be taken 
from 1 selected portion of the ihac crest 
This IS then wired into position to the naso 
frontal region mediall} and the z}gomalic 
laterally , tit such a way that its arched con 
tour IS on a level with the iminjurcci supra 
orbital ndgt on iht other side Only after 
this has been satisfactorily accomplished is 
the remainder of the frontal region grafted 
using the supra orbital ridge as a keystone 
for the contour of the remainder of the fore 
head (Fig )49) \ well executed and sue 
cessful bony reconstruction is superior in 
every respect to the easier and less ade 
quatc methods of repair bv inanimate sub 
stances such as the metals 

Vitallium which js an allov of molybde 
num cobalt and chromium may be used as 
a preformed castin^ or m the form of strips 
It is mentioned here stmply to emphasize 
that It has and mav be employed for this 
purpose but has certain obvious disadvan 
tages such as its weight difiicuUy of shap 
ing and manipulation its possible erosion 
of bone and finally the danger of tempera 
turc conduction to the brain substance 

Tantalum ^^lth the advent of \Sorld 
War 11 considerable interest arose in 
connection with the use of the rare metal 
Tantalum for the repair of large cranial de 
fects It may be obtained m sheets of vary 
thicknesses It is far easier to work 
with than vitallium because of its mallea 
bility ductility and Us lighter weight It 
has the additional advantage of being easily 
hammered to shape at the operating table 
without the neeil for preoperative casting 
(Figs 350 and 351) 

Acrylics are substances known under 
such trade names as Liicite Plexiglas 
and many others all belonging to the 
class of plastics Acrylics have certain 


Flo 350 iTop left) Lateral view of skull following battle injury showing amount of 
bone loss of forehead right orbital and frontonasal region (Top rig/it) Same illustrat 
ing commun cation between cranial (ossa and nose via frontal sinus brought out by 
1 piodol injection (Bottom left) R^air of frontal bony defect by perforated tantalum 
plate Communication between cerebral fossa and frontal sinus closed (Bottom right) 
months postoperative Showing formative reconstitution of forehead 
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Fig 3Sl Protrud ng tantalum plate 
following reconstruction of forehead 
There were no associated compl cations 
Note single perforation in tantalum 
plate and no evidence of tissue groivth 
through It The soft tissue defect was 
firmly adherent to the tantalum plate 
so that no communication existed be 
tween the outside and the cranium 


advantages over other inert substances be 
cause they seem to be better tolerated by 
tissues They are frm and strong and are 
not radiopaque as are the metals The 
acrylics are even somewhat lighter than the 
bone that they are intended to replace They 
are far more difficult to work and shape 
than tantalum and like vitalhum necessi 
tate almost a special «et up in the operating 
room for adequate shaping Ultimately the 
fate of acrylics may go the wa> of ivorj 
because of the inherent hardness of the 
substance This is an important factor m 
subsequent accidental injuries to the recon 
struction which in the case of ivory almost 
invariably results in extrusion of the sub 
stance 

Derangements 

Segmental Tliese may be congenital or 
acquired The former are for the most part 


dystocias of no practical consequence to the 
plastic surgeon The acquired derangements 
are in the mam healed fractures whose re 
construction is seldom necessary except in 
connection with cerebral pathology For 
osteoplasties in this connection the student 
js referred to texts on neurosurgery 

General Overall derangement of the 
calvarium may be congenital or acquired 
The congenital type is of little practical 
surgical interest because of the frequency 
of concomitant cerebral pathology The ac 
quired type is the result of bone disease or 
severe injury The former means removal 
of the portion involved by neoplasia and 
its substitution by materials mentioned 
under Xoids The latter is less liable to 
come to operation except insofar as the 
case may be of primary neurosurgical m 
terest If bone removal is necessary at that 
time the case is then dealt with as a bone 
void 

Excesses 

True Bony excesses of the calvarium 
nnge from duplication of one of the bones 
composing it to the two headed monsters 
In any case surgical interference is not 
practical or necessary as a rule 

False These constitute an array of con 
ditions mainly composed of exostoses and 
neoplasms For the surgical management of 
these ca'tes the reader is referred to texts 
on general surgery and neurosurgery 

THESCVLP (G\LEAPL\ST\) 

The scalp is of even greater importance 
to the plastic surgeon than defects of the 
cranium proper This is so because of the 
esthetic import of the scalp in our everyday 
lives particularly the hfe of a iioman It 
is not the loss of the scalp as a skm cover 
ing for the underlying cranium which is <o 
important but 1 ecause of its Inir bearing 
quality and the des rability of the htter in 
our society Obviously what skin is avail 
able on the body is never adequate in its 
hair bearing capacity to supply that spe 
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Fig 352 {Left) Practically total aMilsion of scalp exception of in island of 
tissue O'er occiput Case seen 5 Meeks after atufswn CaiL«ed rotatorj machine 
Coronal aspect of ri^ht frontal bone and pin of parietal were completely ilentided of 
periosteum but still \iable (/Zi; A/) Same patient 10 months posioperativcly Note 
excellent condition of graft (full thickness) co\ering head The hair growth m the 
occipital region denotes island of scalp spared at time of accident (Case referred b> 
Dr Frederick Slobc ) (See al«o Fig 134 ) 


cialized aspect of the «calp The restricted 
exceptions to this rule are the axillary and 
pubic regions Although the skin of these 
regions could conceivably be transferred to 
the head, it is not a practical contemplation 
because the quantity of skin m any ca«e js 
not sufficient to cover an entire head and 
the quality of hair is far different than may 
be acceptable 

VOUJS 

Total Total loss of the scalp is not rare 
in industrial injuries It usually results 
from the entangling of a womans hair m 
some type of revolving machinery which by 
sudden pull, coincident with the counter 
twisting of the victim’s head, results in ele 
vation of the calvarial portion of the scalp 
With further twisting of the head lacera 
tion occurs over one of the bony ridges of 


the cranium, eveniualmg in complete scalp- 
ing of the victims head The loo-ely woven 
subiponcuroJic fiyer permits easy and im 
mediate avulsion once the scalp has been 
lacerated at any point (Iig 352 left) 

Avulsion of the 'Calp is usually total in 
the sense that little of the covering of the 
calvrarium is left bevond part of one tern 
poral region or the suboccipilal region 
Laceration and loss of part or all of the 
forehead with one or both upper eyelids and 
occasionally part or all of one ear is a fre 
quent concomitant The trauma may be 
shocking and attended by large loss of 
blood Hence the most important immediate 
smgle factor m first aid treatment is con 
trol of hemorrhage 

The scalp, being a complex organ, does 
not lend itself to free replacement after 
total avmlsion Cases are on record of «uch 
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attempts The results are always the same 
— gangrene and sloughing of the scalp 
Unless the avulsed tissue can be retrieved 
in a clean state, handled stenly, shaved and 
separated into a thick outer split graft, with 
abandonment of the deep tissues, there is 
no point in attempting to restore the scalp 
to its original site This is never made pos 
sible to the plastic surgeons, because such 
cases are first seen bj the general practi 
tioner or industrial surgeon The avulsed 
scalp tissue is usually lost sight of or mis 
handled at that time 

After control of the hemorrhage, if the 
case IS clinically clean and the general con 
dition of the patient permits, the denuded 
area may be covered with a thin split graft 
as a temporary if not permanent biologic 
dressing otherwise the open wound must 
be treated until such a time as one is cer 
tain of Its clinical cleanliness with clean 
granulation tissue present, whereupon the 
raw surface may be covered by thick or 
full thickness skin grafts If a full thickness 
skm graft is employed, as in the case illus 
trated (Fig 3S2) ultimately a fuzz> or 
lanugo type of covering will appear, de 
pending upon the normal hair content of 
the graft No further growth of hair can be 
anticipated (See Chap 2 Biophysiology 
of Grafts ) 

Not mfreqiientlj with total avulsion of a 
scalp much of the underlying cranium is 
exposed as bare bone The procedure com 
monly emplojed in such cases is to drill 
the outer table of bone into the more vascu 
lar diploic layer whereupon granulations 
are allowed to grow out through the drill 
holes before grafting is attempted This 
type of management is relatively time con 
suming technically complicating and ulti 
mately unnecessary If the bone is clean 
and uninfected it may be drilled and cov 
ered immediately, coincident with the 
coverage of the remainder of the head by 
the skin graft with a fair degree of success 
\\hen the drill holes are immediately cov 


ered by skin, the granulations from the 
diploe will appear on the surface of the 
outer table with much greater rapiditj 

If the skin graft is cut so as to by pass 
the denuded bone, it is difficult to maintain 
the graft around that area because there is 
nothing to which to anchor it by suture If 
the area is covered and if the skin graft 
overlying it should not survive the sur 
rounding area of graft lying upon already 
present granulation tissue will have taken 
hold and so maintain its place and integrity 
by the time the skin overlying the bare 
bone lias sloughed 

A total avulsion of the scalp should be 
grafted at one sitting if the general condi 
lion of the patient permits it This makes 
the problem technically easier and ulti 
mately results in a far better esthetic ap 
pearance The average case of total avulsion 
of the scalp will need from 70 to 100 square 
inches of skin Once the entire cranium has 
been covered and the physiologic integrity 
of the new scalp is assured, the htter must 
be protected for a period of at least 60 days 
against any form of trauma before the pa 
lient IS allowed to wear a hat or even a 
peruke (alteration) During this period of 
60 days or more the patient should be 
advi-^ed to keep the new scalp covered dur 
ing the night with cocoa butter cream and 
a linen skull cap or beret so as to avoid 
desiccation and loo early exfoliation of the 
epidermis 

Partial Partial avulsions of the scalp 
are comparatively common If the avulsed 
portion of the scalp is still attached to the 
remainder by a substantial pedicle it should 
be sutured back m place after shaving the 
entire head It should be managed post 
operatively m the same way as a pedicle 
flap Where the avulsed portion of the scalp 
has been totally lost the denuded area 
should be covert as early as possible b\ a 
split or full thickness graft In due course 
of time if the area was not too large, as 
the split graft shrinks because of the dcpo 
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frio 3s3 (Lc/0 (Jetangcmem of the butline ihe result f hrse scalp 

Hap s^^ung down to cn\er an extensive defect of forehcjci nnd left <rb>t lorehead 
buttressed by tantalum plite (War repair done elsewhere ) {Ri^hl) Revision of 
hairline by extensive I plast) 5 months postoperative Note siill exi ting subtotal 
void of left supri orbital rim The latter is best repaired by a bone graft (sec 1 ig 349) 


sition of fibrous tissue under it it may be 
partially excised in repealed operations 
until the surrounding good scalp can be 
shifted in flapwise to cover the grafted area 
If the location of the partial avulsion is in 
the region of greater elasticity of the scalp 
It may be possible to close the defect by 
appropriate flaps rotated into il from the 
surrounding good scalp (see Fig 134) 

Derangesicnts 

Segmental Aside from the scalp de 
rangements from burns lacerations and 
scars the most annoying one to the victim 
IS distortion of the hairline This usually 
can be remedied by some type of tissue 
rotation or Z plasty (Fig 353) 

Alopecia is a very common concern 
W here the etiology is not amenable to medi 
cal management and the condition is not 
universal it may be presented for sur 


gical consideration Ihe small area of alo 
pecia may be excised and the defect covered 
by rotating or sliding flaps of contiguous 
scalp tissue 

The transplantation of individual hairs 
to the scalp IS not unknown but a rather 
questionable process both from the stand 
point of results as well as labor The trans 
fer of hair bearing skin to the head from 
the region of the hairy cliest or the axillae 
has also been tried It is not a practical pro- 
cevlure because of the element of time in 
volved and the amount of surgery necessary 
tinally the hair from any other part of the 
body IS not as a rule satisfactory on top of 
the individual s head 

W here only the coronal part of the <!calp 
IS afflicted with alopecia and a zone of hair 
remains circumferentially about the head 
the latter may be transferred in the form of 
flaps to the top of the head to mimic a more 
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extensive hair growth This is not possible 
by simple shifting of the scalp because the 
latter is not as elastic as the skm m other 
regions of the body The designing of the 
fiaps IS entirely dependent upon the extent 
of the hairy zone remaining about the 
region of the temples and the occiput 
Whatever raw areas remain must then be 
free grafted or covered by the rotation of 
flaps upward from the neck region 

Excesses 

True excesses of the scalp are exceed 
ingly rare and demand simple excision of 
the gyrate and redundant scalp with closure 
False excesses of scalp tissue m the form 
of neoplasms and cysts although compara 
lively common, are usually subject to sim 
pie excision and closure 
The only difficult false tissue excess of 
the scalp the surgeon meets with occasion 
ally IS the extensive cavernous hemangioma 
This, with the exception of the reconstitu 
tion of the hairy aspect of the scalp ma> 
be managed in accordance with the criteria 
discussed under Hemangioma of the Face 
Ligation of separate vessels supplying the 
hemangioma is, in many cases, helpful in 
expediting ablation of the undesirable 
tissue 

COMPOUND CEPHALOPLASTY 
Occasionally extensive avulsion of the 
scalp is associated with partial losses of the 
underlying cranium and vice versa If this 
type of injury is also associated with ex 
tensive laceration of the dura, the latter, 
particularly at the time of original repair, 
may be the most difficult phase of the sur 
gery Many substances have been used in 
the accomplishment of repairs of the de 
fects of the dura, foremost among them 
fascia \\hen the latter is emplojed, it is 
used according to the same principles ap 
plied in the repair of perforating abdominal 
voids 

Certain inanimate substances have been 
empiojed for this purpose, among them 


Cellophane, as reported by De Bernardis,* 
who claims thus to have avoided adhesion 
between the brain substance and the over- 
lying skull Bruenmg recommends splinting 
of the dura into two lajers, allowing the 
outer leaf to remain attached to the penph 
ery of the dural defect on one side and 
suturing Its free incised edge, after rota 
tion, to the other side of the defect 
A D Ecker more recently reports sev 
eral successful cases of closure of the dura 
by pedicled flaps of pericranium He dis 
sects the skin and galea aponeurotica, leav 
ing the pericranium behind, covered by the 
siibgaleal connective tissue The pencra 
nmm is patterned, incised and elevated as 
a second flap and insinuated between the 
defect and the overlying bone, so that it 
extends well beyond the dural defect The 
author states that ' sutures are usually un 
necessary, because the weight of the brain 
holds the graft in place, but they may be 
used, especially at the base of the graft to 
prevent its displacement ’ f The original 
scalp flap IS then replaced m its bed, flush 
with the skm surface 
Where there is coexistent bone loss and 
absence of pericranium, M Hunter Brown 
el al recommend the use of “Polythene' 
mentioned at the beginning of this chapter 
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This outline of the reconstructive surgery 
of the jaws is by no means intended to give 
the student complete guidance and informa 
tion on the subject, but rather a basic 
knowledge of the principles involved in the 
management of injuries and defects of the 
facial bones so that he will be better pre 
pared to understand more extensive treatises 
in this connection The subject is so exien 
sive and specialized as to therapy that 
entire texts are devoted to this phase of 
plastic surgery alone Therefore the stu 
dent IS referred for details to the more 
specialized texts 

Injuries and defects of the jaws can be 
the most implicating problems in the sphere 
of reconstructive surgery The face is the 
keystone to the moat important basic func 
tions of the human organism With the ex 
ception of excretion and regeneration the 
facial orifices being so dependent upon the 
underlying bony form are the most vital in 
mans relationship to his environment It is 
in them more than elsewhere that the in 
tegrity of form determines to a mijor de 
gree the efficiency of function (Cf Chap 
23 Esthetic Surgery ) 

In gro«s facial injuries the otologist oph 
thalmologist rhmologist the dental sur 
geon neurosurgeon and others mu«t stand 
en rapport vMth the plastic surgeon The 
patient with a grossly mutilated face 
though he may be brought to see hear 
taste smell to chew and swallow never 
will consider the efforts in his behalf and 
the results worth his suffering unless he 
looks human again Barring the accomplish 
ment of the latter the patient is relegated 
to a vegelatne existence In the attainment 
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of this final formative result the plastic 
surgeon finds his greatest usefulness 

CATECOKirs OF Jaw Injuries 
Topographically jaw injuries are divided 
into two mam categories defects of the 
mandible and those of the maxillary region 
The former is not difficult for the student 
to understand since it implicates one more 
or less specific bone the mandible On the 
other hand so called maxillary or middle 
third of the face fractures actually involve 
several bones They are the lacrimal sphe 
noid vomer zygomatic arch malar nasal 
ethmoid the maxilla proper the palate and 
the alveolus It is only rarely that so-called 
maxillary fractures are solely confined to 
the maxilla itself Blair in discussing in 
juries to the upper jaw states 
Considered in relation to fractures the 
term maxilla includes all the bones of the face 
with the exception of the frontal bones and 
the mandible — all together including the lac 
nmal and the lateral masses of the ethmoid 
vomer and parts of the sphenoid forming one 
integral mass in which fracture lines disregard 
anatom c boundaries * 

Because of the complex nature of maxil 
lary fractures it is helpful for the student 
to picture so called middle third of the face 
fractures is zonal fractures Apropos such 
a ilesignation Z stands for zygoma 0 
for orbital compound N for the nasal 
compouid \ for antral or strictly maxil 
lary fractures and L for the lingual im 
plications that is the alveolus ami the 
palate Thus in the analysis of injuries of 
the middle third of the face and the plan 
• BUir X P and Ivy R H U ml als of Oral 
Surgeiy rd 3 St Louis Mo l> 1944 
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Fig, 354. {.Lejt) Traumatic tissue derangement, profile view. {Righl) Same, profile 
roentgenogram. Note extensive loss of mandible 


ning of treatment, the designation "aonal” 
may act as a mental blueprint ol procedure, 
ifore specificilly, if a patient presents him* 
self with a left maxillarj' fracture with in- 
volvement of the “malar-zygomatic com- 
pound," the plan of treatment may be noted 
as consisting of the (Z)(0)jV{/l)Z. tj-pe. 

JIANDIBLE 

Voids 

Total voids of the mandible, as such, are 
rare except in warfare. Such an injurj’ im- 
plies much more than mere loss of the 
mandible. The associated soft-tissue de- 
struction of both face and neck presents 
problems in reconstruction for which an 
adequate solution is as yet lacking from 
the kinematic standpoint. Lexer, in the first 
edition of his Wiederhersiellungs Chirurgie, 
mentions two attempts at total reconstruc- 
tion of a mandible. In one roentgenogram, 
appearing on page 86 of Lexer’s work, lack 


of detail makes it Impossible to say whether 
the reconstruction is actually total or sub- 
total. He fails to offer evidence as to the 
ultimate results obtained 

For the present, total voids of the man- 
dible are only amenable to surgical camou- 
flage or artificial prosthetic substitution. 

Partial voids of the mandible may be 
minimal, involving one centimeter or less of 
the bone, or they may be so extensive as to 
involve almost the whole mandible. Uni- 
lateral complete loss of the mandible Is not 
unusual in warfare Bilateral extensive 
losses are also not rare under such condi- 
tions. The most telling partial void of the 
mandible, from a functional standpoint, is 
that in\x)lving the symphj-sis The loss of 
one ramus of the mandible is not an un- 
common occurrence. This involves very 
serioiulv the function of mastication be- 
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Fic 355 (.Top lejt) Soil tissue derangement consequent upon subtotal loss of right 
mandible External appearance in these cases often belies amount of scar tissue present 
subcutaneously (Top rtsht) Planned flap dissection of soft tissue defect with exposure 
of large mass of fibrous tissue r^resentcd by light area surrounding fracture site in 
right mandible (Bottom left) Alt scar tissue surrounding fracture site of mandible has 
been excised ISote adequate amount of soft tissue present for temporary closure and 
partial reconstruction of form pending bone grafting of mand bular void (Bottom right) 
Three weeks postoperative Note repositioning of mouth and relative absence of soft 
tissue retraction following extirpation of scar tissue Mso observe closure b> cervical 
rotation flap Following complete tissue organization (minimum of from 6 to S weeks) 
bone graft of mandible can lie done Tantalum bar to span bony vouf may be used as 
interim splint 

does not compare m actual seventy with symphysis such patients drool constantly 
the loss of the symphysial portion of the and are unable to eat any solid foods The 
lower jaw Beaiuse of the unavoidable loss remaining portions of the mandible are 
of soft tissue associated with loss of the drawn inward to such a degree that they 
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often interfere \\ith swallowing The re 
sulnnl (leformitj is very obvious nnd some 
times grotesque (lip, 354 cf also Fig 32) 
In complete loss of the sjTnphysjs the acute 
disphcemeni of tlie tongue and hjoid mus 
cle compound may be of such severity as to 
result in death from suffocation Hence 
under conditions where adequate immediate 
splinting of the jaws is not possible as in 
warfare a tracheotomy is the best precau 
tion against «uch an eventuality 
Finally such voids are almost routinely 
associated with considerable soft tissue de 
struction within the mouth resulting in 
extensive fibrosis contractures and adhe 
sions between the tongue and the remaining 
portions of the mandible There may be con 
siderable interference with speech Losses 
between the angle and the symphysis arc 
the least deforming and usually attended by 
minimal complications 
Treatment The first aid or original 
treatment of voids of the mandible though 
exceedingly important can only be sum 
marized within the <cope of this text Thev 
consist of immediate arrest of profuse 
hemorrhage and treatment of shock In very 
extensive losses of the lower jaw the need 
for establishment of an adequate airway 
may even supersede the importance of the 
treatment of shock RecOonizance at this 
lime must also be had of the associated in 
juries of other facial bones and of the pos 
sibility of a skull fracture 
The next important step in the manage 
ment of the«e cases is the adequate and 
reliable splinting of the remains of the 
lower jaw The methods employed for this 
purpose will be di'Cii«sed presently under 
Derangements 

The reconstructive surgery of mandibular 
voids may be divided into five phases 
(I) dental hygiene (2) scar excision and 
splinting of the freed remnants of the lower 
jaw (3) reestablishment of the lining of 
the oral cavity (4) bone grafting and deep 
soft tissue repair and (5) esthetic surface 
reconstruction The seventy of the void and 



Fig 3j6 Dentil splint with earner 
for wire to which can be attached a stent 
mold for buccal inlays Note undula 
tions in wire This allows for projection 
shaping and extension of wire parallel 
with needs of new buccal sulcus and size 
of ;tcnt mold 

certain complicating factors determine 
whether or not the five phases shall con 
slitulc five separate surgical innings 
The insiilution of adequate dental hy 
giene in gross destruction of the mandible 
IS important because either prior to the 
trauma or comcidenl with it certain dental 
derangements occur which are frequently 
followed by infection loosening of teeth 
and accumulation of debris any one of 
which may act eventually as a potential 
source of danger 

Cross insult to the jaws always results 
in considerable external scarring These 
scars frequently contain inclusion foci of 
pus which may or may not be sterile It is 
not rare in the excision of extensive scars 
a«'SoaalEd with such injuries to run into 
large cold abscesslike pockets Both scar 
and pus must be completely eliminated 
before bone reconstruction The excision of 
the scar tissue serves a second purpose 
namely the return of misplaced tissues to 
more nearly normal position and release of 
bone fragments Without it replacement of 
the remains of the jaw and pre reconstruc 
tive splinting is impossible thus preventing 
ultimate restoration of the bite (Fig 35S) 
To ma ntain the released bone fragments 
to avoid subsequent distortion and to con 
dition the oral cavity for dental prosthesis 
the lining of the mouth must be restored 
To this end all scar tissue within the oral 




676 


JAWS (GNATHOPLASTl) 




Fre 357A (Top Icji) Deformity of loner |jp als'eolus and obJjteratjon of buccal 
sulcus due to fracture derangement of mandible (Top ngAl) Note acrylic splint 
prepared for attachment to the few teeth remaining The splint serves a twofold 
purpose as prosthesis for absent alveolus and as earner of w re support for stent mold 
to be fitted into new buccal sulcus (Bottom left) Acrylic splint in position and 
attached to teeth Note undulating wire still in original position Note undulations in 
wire which permit latter to be bowed downward into buccal sulcus at time of operation 
(Bottoit rigft) Appearance of patient w th stent mold covered by split skin graft 
m position on wire shown at left and now projected into stent lying in new buccal 
sulcus 


cavitj must be excised and replaced by 
split skin grafts In this connection the 
aid of the dentist is invaluable The dentist 
must prepare the necessary impressions and 
molds from which adequate dental splints 
are then manufacturetl to act as carriers of 
molds either stent or acrjlic which m 


turn act as carriers for the split skin gnfts 
(Figs 356 3SS) After ill the scar tissue is 
exased intra orallj and a healthy raw bed 
IS reached the skin graft is wrapped iround 
the stent or acrylic mold and inserted into 
the depths of the wound This arrangement 
IS maintained for a period of from eight to 
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l«el\e da>s during which time circulalor> 
communion is usually established between 
the graft and its surrounding bed The skin 
graft wrapped anil sutured around the 
mold IS then inciseil so that the mold roa> 
be remo\ed and the graft cleaned and in 
«pected After the ne\% lining has been dried 
the mold is reinserted and ma> be removed 
as frcquentlj aseverj (la> for hjgicnlc rea 
sons It must be returned and maintained 
in position for a period of at least one 
month to obviate shrinkage of the new 
lining 

In the excision of scar tissue consequent 
upon extensive gunshot wounds of the face 
It IS not unusual to find a large number of 
foreign bodies metallic wooil glass ver.e 
table or otherwise which must be rcmove<l 
or the risk will remain that the repaired bed 
never will be adequate for a successful bone 
graft 

Six weeks or more after removal of the 
scar tissue and release of the bone frag 
ments the mandibular void ma> be fillerl 
by a bone graft (Tig 360) 

Some authorities in spite of the advan 
tages of chemotherap> nevertheless advo 
cate a routine waiting period of three to 
SIX months Although there is no substitute 
for good surgerj the six month period is 
not recommend«l in cases progressing well 
because of the possible secondary soft tis 
sue derangexjjenJs resuJiJJig Srom absence of 
bony support The«;e after late grafting 
make kinematic rehabilitation much more 
difficult Bone grafting should be delayed 
as long as necessary but done as earl> as 
possible consistent with the specific prob- 
lems peculiar to each case The calendar 
should never become a jard stick to bone 
grafting any more than chemotherapy 
should become the determining factor of 
surgical management The ultimate guides 
should always be the signs of pbysiolc^c 
integrity of the injured part 

In jaw grafting one may use rib diac 
bone or a tibial graft If the loss is minimal 
(2 centimeters or less) and involves the re 



lie 357B Details of acrjlic splmt («ee 
Ilf, 357 \ top right) ^\ ire intended as 
carrier for stent mold is out of sight because 
of Its attachment to inferior a<pect of splint 


gion anitriDr to the maseeter a sliding 
graft pcilicletl on the phtvsma fColes pro 
cedure) mav be emplo>e{l (Tig 3i9) The 
cosinl and iliac eources are the most com 
rnonl} and undoubtetllj the best emplojed 
for the mobilization of bone grafts for the 
jaw Some surgeons prefer one and some 
another In general n maj be said that for 
the average mandibular void the iliac crest 
IS the more easil> accessible and gives ade 
quate material for reconstruction \\ here 
the mandibular loss involves both the bod> 
and the ramus the mobilization of i com 
bined cartilage and osseous graft from the 
seventh the eighth or the ninth ribs oppo 
site to the side of the fracture or bone void 
may have a cerlun advantage This resides 
in the fact that where there is extensive 
loss of the coronoid process or the condole 
or both a short cartilaginous end on the 
bone graft may be more easy of shaping 
and implantation into the temporoman 
dibular <:pace 

The amount of bone which may be lost 
m the mandible with the possibility of 
restoration of the masticatory power vanes 
in different individuals and depends on the 
degree of destruction of the muscles of mas 
tication ns well as other collateral tissues 
As long as suffcient mandible is present 
bilaterally which still enjoys attachment 
of some of the muscles of mastication there 
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Fic 358 Certain splints for defects of the jan bones {Top left) Splint with locking 
device for fracture displacements of jaw bones (Tap nght) Splint and locking device 
assembled {Bottom left) Dental splint with adjustable bar particularly useful in bony 
VO ds of mand bular symphysis {Bottom right) Dental spl nt with bar attachment 
and acrjlic carrier for buccal inlays u«eful in cases of mandibular voids in reg on of 
symphyss with loss of the buccal sulcus This type of splint is particularly useful 
where much of the alveolus has been lost (sec Fig 3S7) 


IS a /air chance of success in tfie extensive 
reconstruction of the mandible and the re 
habihtation of the masticating powers The 
adequate replacement of these remaining 
stumps of the mandible m the course of scar 
excision and soft tis'^ue revision is an im 
portanl factor in the subsequent rehaluJi 
tation of the individual The recognition of 


(hfS factor to i large degree is entirely up 
to the plastic surgeon whereas the main 
tenance of the position of these fragments 
may depend entirelj upon the adequacy of 
the oral splinting which follows and should 
be relegated to the hands of a competent 
dental surgeon (Figs 3:>S and 361) 

The tvpe of «plint most appropriate for 




Fig 359 Pedicled mandibulir sliding bone graft for moderate defects of mandible The 
bone graft is left attached to the platysma at tune of operation (Cole) 


the maintenance of the fragments depends 
first of all upon the presence or the absence 
of teeth If teeth nre present, a simple bar 
splint securely fastened to the remaining 
teeth will be adequate (Fig 358) Where 
no teeth are present m the remaining man 
dibular fragments the teeth of the opposite 
jaw may be used as secondary points of 
anchorage for alveolar saddle splints fash 
loned out of acrylic or metal The impres 
sions are taken from the alveolar ridges of 
the remaining portions of the lower jan 
The splint which bears impressions of the 
teeth of the apposing jaw is then secured to 
the jaw and the injured jaw is ir«inuated 
into the inferior impressions on the splint 
The two jaws are maintained in apposition 
by either external or internal forces or b> 


both These splmts if properly constructed 
ma> act as interim prostheses until the soft 
tissue reconstruction is completetl so that 
It conforms to the ultimate formative needs 
of the bonj jaw itself 

The soft tissue reconstruction of the area 
about the mandible is based upon two 
needs an adequate lining for the oral cav 
ity and covering soft tissues necessary to 
good form If the loss of the lining tissue 
within the oral cavity is extraordinary this 
may have to take the form of a pedicle flap 
of skin usuall> turned up and into the 
mouth from the neck the shoulder or the 
pectoral region If one of these regions 
furnishes the lining for the mouth its con 
tralaleral mate may be made to furnish the 
external covering for the lower jaw^ The 





Frc 360 {Top left) Deformity of left jaw and chin due to extensive bony %od 
of mandible {Top ng/i/) Preoperative roentgenogram showing extent of mandibular 
\oid {Bottom left) Postoperative roentgenogram showing iliac bone graft m position 
(1 >ear postoperative) {Bottom right) Function of mandible one year after extensive 
bone grafting of void in left jaw and soft tissue revision 

necessitj for using skin flaps in the restora region of the s>mphysis (See Chap 34 

tion of the lining of the mouth is more Lips and Mouth ) 

prone to occur with exten^ve losses in the The amount of bone necessarj in the 




Fic 361A {Top, left) Facia! dystocia due to etten«:ue loss of l^ft maxilla and almost 
tola! \oid of right mandible Defonmlj of mouth due to original repair done on the 
battle front Note cervical depression due to \ertical tracheotomy wound {Top, right) 
Detailed roentgenogram of small remains of nght mandible At operation only a condylar 
fragment, measuring ^ inch in length, was found to be present This was considerably 
atrophied, thinned out and surrounded by much fibrous tissue (Bottom, left) Surgical 
exposure of void tn nght mandible with gross form of iliac graft intended to replace lost 
mandible Shaping of bone graft was done before insertion Note \ery small light area m 
left extremity of wound, all that could be found of the condylar extremity of mandible 
{Bottom, right) A method of splinting of eitensixe bone graft of right mandible Note 
wire m preauricular region projecting from depths of face This is attached to the 
juncture of bone graft with condyle and perforates both This was found necessary 
because remaining fragment of the condyle was so displaced, rotated and deeply buried 
that, to maintain its surgically r^Iaced and normal direction it had to be splinted 
externally Ma the wire attachment showing in preauricular region (see Fig 361B) 
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restoration of a mandibular void must be 
equal to the amount of bone loss sustained 
Exact determinations are based on roent 
genograms and measurements taken during 
excision of the scar tissue at the time of 
soft tissue revision as compared with the 
normal form of the mandible on the other 
side Where the lateral bulge m the lower 
jaw at the angle is prominent normally 
a much more extensive bone graft will be 

Fig 361B {Top) Same patient 2 years 
postoperative Note formative balance and 
convexity of right side of face as well 
as mouth (photographed minus denture) 
{Bottom left) Same observe prominent 
convexity of iliac graft and still retained 
stainless steel wire sutures including im 
bedded portion of wire originally support 
ing remains of condyle The most convex 
portion of left iliac crest was chosen in this 
case because of the normal convexity of 
patients left mandible This proved an 
important factor in the final formative re- 
sults obtained {Bottom right) Lateral 
view of subtotal bone graft of right man 
dible two years postoperative 
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necessary than is implied b) the length of 
the void In ihe<M: t'lses the crest of the 
ilium opposite to the loss is usualli i better 
source of material than the nb 

Mandibular \oidi> follotsini, elected resec 
tion of the lo\\er jaw nnj result postopert 
ti\el> in a markeil decree of ref,enerauon 
Kazanjnn has recentl> reported a case of 
spontaneous regeneration of bone follow 
ing excision of a large section of the man 
dible for ossifving fibroma Such cases 
emphasize the many factors involved in the 
phenomena of bone regeneration and 
growth as wed as the factors involved in 
bone ^rafting The amount of bone rcmovc<l 
in this case extended from the middle of 
the ramus posterosuperiorlj and as far as 
the canine region anteriorli Kazanjian 
allnbutes the unusual amount of bone re 
generation to the fact that the resection of 
the bone was made possible by stripping 
the periosteum * The regeneration took 
place in six months He adds that the mo 
bility of the mandible did not seem to pre 
vent regeneration 

The matter of the replacement of soft 
tissues in as nearly their anatomic position 
as possible and particularly those dircctl> 
related to chewing at the time of insertion 
of the bone graft is an important factor m 
determining the ultimate functional result 
As indicated in Chapter 16 the restoration 
of normal muscle balance about the injured 
jaw has much to do with the ultimate re 
suits of bone grafting I inally whether in 
resections or grafting unless the soft tis 
sues are replaced in normal anatomic post 
tion the formative results will not be satis 
factory 

In spite of all ddigent efforts made at the 
reconstitution of a grosslj injured mandi 
ble the ultimate esthetic results maj not 
comply with plan or expectation because 
there is no certain way of anticipating 
amounts of tissue shrinkage and mamte 

* kaianjian \ H Spontaneous regcncrat on of 
bone follow me ctcisions of sect oos of Ihe mand ble 
Am J O Ihodontcs 32 242 248 1946 


nance of elasticitv I his may ncce sitate 
secondar> revi'tions with complements of 
skin fiscia or subcutaneou-i tissue I or this 
purpose the Iran portation of fat via a 
tube as indicated in Chapter 26 Cheeks 
IS an inv duable detail in procedure 

hor further details in connection with the 
reconstruction of mandibul ir voids the stu 
dent IS referred to texts whidi are devoted 
in their cntirctv to this extensive subject 
The amount of work done and knowledge 
accumulated in connection with this pha«e 
of plastic surt,er> has been so extensive in 
World War II that it is not possible m this 
general volume to do an^ more than out 
line the principles and the problems under 
Ijing the question of procedure m recon 
structivesurgerj of the jaws 

DtRAVrEMENTS 

Segmental Ihe cardinal derangements 
of the jdws of vital importance to the stu 
dent and the general surgeon are fractures 
of the jaws certain conditions of the tern 
poromandibular joint and such rather un 
common conditions as the receding chin or 
microgenn 

I RACTUKts of the mandible mav be um 
lateral or bilateral sinje or multiple sim 
pic or compound As to frequency of loca 
tion they run in the following order 
fractures through the angle the mental 
foramen molar region symphysis condyle 
and coronoid 

Where the general practitioner and the 
student are concerned it is probably not an 
exaggeration to <!ay that the question of 
jaw fractures precipitates a feeling of mys 
lerv and bewilderment for two reasons the 
principles of oral surgery are sadly neg 
lected m the med cal curriculum and the 
oral surgeon has thrown a kind of halo of 
mystery about the treatment of jaw frac 
tures So much is made of methods of 
approach and details of f xation of jaw 
fractures that the student is often left un 
impressed by the fact that the principles of 
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riG 362 {Left) Basic method of immobilization of double fracture of mandible via 
plaster headgear In this case there was a fracture of the symphysis without displace- 
ment and a fracture of the angle of left mandible with moderate displacement of proximal 
fragment upward This type of splinting is best complemented by interdental wiring 
(Center) I ostenor view to illustrate course of heavy wire used for attachment of elastic 
traction on rotated mandibular fragment {Rig/tt) Lateral view of headgear and chin 
attachment w ith elastic traction on mandibular angle 


orthopedics apply as well here as they do 
to the extremities In other words a irac 
tured bone no matter where it is should 
be realigned in a functional position In 
connection with the jaws this should be 
almost easier for the student to gra«p and 
understand than in the instance of the in 
jured hand There rs no such accurate guide 
in the management of complex fractures of 
the extremities as the teeth in connection 
with the jaws Therefore at the risk of over 
simplification it IS important for the slu 
dent to remember that where teeth are 
present in the mouth and a jaw fracture 
exists the proper realignment of normal 
tooth relationships (in other words the re 
constitution of a normal bite) is the best 
general guide to procedure in the manage 
ment of jaw fractures 

This may be accomplished in one of sev 
eral ways If there is no displacement of 
the fractured ends simple bandaging (Bar 
ton Sling) may suffice Otherwise some 
more direct realignment of bone and tooth 
relationship either internal (intra oral) or 
external (extra oral) must he emplojerl 
(Fig 362) 

This guiding premise of course is absent 


in the edentulous jaw On the other hand 
some teeth always are present in the appos 
ing jaw This mxy be used as a basis for the 
delineation of an acceptable formative re 
construction of the edentulous jaw An 
available plate in the latter is simply aligned 
with the uninjured jaw 
lly virtue of the relationship of the jaw 
liones to the contaminated oral cavity and 
the presence of teeth within the jaws an 
obvious (and at least potential) coniph 
eating factor always exists — infection from 
a tooth in the line of fracture In principle 
if a tooth m the line of fracture obviously 
acts as a potential irritating or infective 
factor the tooth should be removed Sec 
ondly if the tooth present in the line of 
fracture is of good timber and its removal 
from the standpoint of tnuma may add 
insult to injury nafchfuJ waiting for a 
period of several days may be the more 
intelligent procedure \\hen honestly m 
doubt remove the tooth (Fig 363) If the 
tooth m the line of fracture happens to be 
the only one in that jaw and if it is not 
obviouslv so loose as to preclude survival 
it may be retimed in the hope that it will 
act as T point of firition for infra onl 
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Fig 363 (A) Lateral roeni},eno;,ramsl»on«n{ 


sphnimg With the recent advanced midc 
in chemotherap}, greater latitude of mm 
agement is allowed at this point without 
the neetl for exten«ive external <lrainae,e 
Certain unirrupted teeth in or near the line 
of fracture are also allowed to remain be 
cau«e their extraction would only add in 
suit to injurj The additional surger> nn> 
finally be the one avenue of infection 
W ith the foregoing statements as a basic 
denominator the general care of fractures 
of the facial bones maj be said to consist 
of unhurried and unprecipitaled action \ 
thorough study should be made of each in 
dividual case through satisfactory roent 
genograms and dental x rays From these 
the amount and the tjpe of displacement 
can be ascertained often leading to intelli 
gent interpretation of the coexistent soft 
tissue injury and particularlj of the mus 
cles of mastication This in connection with 
determination of the probable normal rela 
tionship of the lower to the upper dental 
arch establishes the basis for intelligent 
treatment Tooth relationship is a problem 
for the dentist who in these conditions is 
of immeasurable help to the surgeon 
In compound fractures of the mandible 



tooth in line of fracture (H) lostopcrative 


certain unavoidable procedures consistent 
with good orig,inal rep ur must be met First 
of ill IS the adequate care of coexisting 
facial wounds involving the soft tissues and 
the removal of debn* Loose pieces of the 
jaw which are completely detached from 
the periosteum and therelore have no hope 
of establishing circulatorj communion with 
the rest of the bone shoultl be removed be 
fore any thought of reduction Foreign 
bodies loose pieces of bone as well as teeth 
displaced into the depth of the fracture 
nre one of the commonest causes of subse 
quent osteomjelilis (Fig 364) here con 
comitant soft tissue injuries are extensive 
a dram may still be advisable for a period of 
from four to six daj's until chemotherapy 
and incipient healing have established a 
cause for hope of repair without complica 
tions 

Methods oj Ftxalion An adequate diag 
nosis being made and infection and other 
complications having been ruled out one of 
many procedures for the functional reposi 
tion of the fractured mandible is employed 
AH these procedures maj be divided into 
direct fixation intra oral and extra oral fix 
ation of the fracture 
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Fic 364 {Top, lejt) Large foreign 
body in line of fracture of left mandib 
ular angle buried m the pharyngoman 
dibular fossa All such foreign bodies 
must be e^tracted no matter how 
difficult if bony repair is to be antici 
pated and ultimate infection avoided 
Small comma shaped foreign body below 
fracture was in the subcutaneous fatty tissue and therefore not remo\ed at the lime 
(Top nght) Roentgenogram 5 months after removal of foreign body Note bony 
regeneration in fracture area Clinically patient had a more formidable jaw than appears 
from the X ray (Bottom nght) Outer surface of removed shell fragment Note fish hook 
type of foreign body (Yi actual size) This made it exceedingly dihicult to remove Hook 
was the deep end (See also Fig SO ) 



So called internal wire fixation of jaw 
fractures and wire suturing has been recom 
mended by J B Brown S D Gordon and 
others Brown recommends it for difhcuU 
jaw fractures and slates that open reduc 
tion has almost been eliminated and com 
plicated dental appliances are avoided ’ * In 
commenting on the use of stainless steel n ire 
in the direct approximation of bone frag 
ments Gordon stales that the wire has re 
mamed m place m spite of soft tissue in 
fection — Its Use has allowed of accurate 
reduction being fixed locallj, and in the 

•BrowTi J B anlMcDovctl F Internal wire 
fi-valion for fractures of the jav Surp Cynec 1 
Obst 74 227 230 1942 


case of the mandible has been invaluable 
in controlling fragments that otherwise 
would be difficult to manage t J B Ench 
and L T Austin comment that it is gen 
erally accepted that open operations for re 
duciion or fixation of fractures of the jaw’s 
loo often end in osteomyelitis necrosis of 
bone or nonunion Consequently if osteo 
myelitis is to be avoided we believe that 
open operations are never to be undertaken 
one should rely on and should have enough 
ingenuity to construct intra oral or external 
appliances which do not require surgical 
exposure of the line of fracture hut which 

tOordon S D Wire sutuf np in Ihc ircatmcnt of 
fada] fractures Canad M \ J 48 406 409 1943 
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supply adequate immobilization of the 
fragments of the jav, * 

On the premise that the insinuation of 
foreign material into an alreaclj damaged 
tissue and the addition of surgical trauma to 
accidental injurj onlj increases the phjsio 
logic insult to the part open proccrlures, 
although thej ha\e their place in sclectcil 
cases, are not recommended for routine use 
by the occasional oper itor and «hould there- 
fore be left to the discretion of the expert 
External immobilization of fracture^ of 
the nwndible consists of the u«e of appli 
ances such as the so-called Roger Vndersen 
fracture assemblj Credit for this appliance 
IS given b> I\j to ling -Gen Leigh C tair- 
banks and Col Roj A Stout, of the Dental 
Corps, U S Arm> Ivy s conclusion m con 
neclion with the use of external appliances 
of this type is as follows, ‘briefly put, the 
only indication for u«e of the method in the 
mandible is in our opinion, the control of 
fragments where teeth arc absent or do 
not afford adequate attachment for intra 
oral appliances Under these circumstances. 
It is extremely valuable ’ t 
The Fairbank Stout assembly, manufac 
tured by the Roger \ndersen Company, is a 
form of clamp attachment to a series of pins 
which are drilled into the tone fragments 
These pins are then influenced by the at- 
tachments as le\ers through the medium of 
which the fragments of the fractured man 
dible are mo\ed into as near anatomic posi 
tion as can be \enfied by palpation and 
roentgenograms These appliances, when 
used in the case of the mandible, as in the 
case of the bones of the extremities are not 
without risk Secondary infection or bone 
necrosis cannot be entirely ruled out Xcver 
theless, in selected cases, as indicated by 
Ivy, they ate extremely valuable 
The intra oral methods of fixation, al 
though not the easiest to apply with under 
standing are undoubtedly the most nearlv 
* Erich J B and Austin I T Traumatic In 
juries o( Facut Bones Philadelphia Saunders 1944 
"t Ivy R H and Curds L Recent experiences 
Milh skeletal fixation in fractures of the mandible 
J Oral Surg 1 296 30S, 1943 


accurate procedures applicable to the treat- 
ment of fracture of the mandible This may 
consi»t of simple direct wiring of the teeth 
of the lower to the related teeth of the 
upper jaw , so called single loop inler- 
mnxilhry wiring, or by the application of 
continuous wire loop-* to the teeth of both 
the injorerl as well .is the uninjured jaw 
The two are then apposed by separate wire 
loops or rubber bands spanning the dis 
tance between the related teeth of the two 
jaws 

The basic objection to the single w ire loop 
is that it throws loo much force against one 
or a few teeth The u«e of the so called 
hool erl archer! bars over the teeth of the 
entire unaffcclcr! jaw and separate bars to 
each fragment of the injured jaw results in 
better distribution of force of «plinimg and 
consequently less chance of injury to indi 
vidual teeth The arched bars are then ap 
poserl by clasiic rubber bands placed over 
the related hooks between the two jaws 
Where only individual teeth are pre^ent in 
the affected jaw, so called .anchor clamp 
bands may be u«ed, which with a buccal 
sheath, are attached to the individual teeth 
an<l may then be incorporated in the en 
semble with rubber bands in the same man 
ner as indicated under archer! bars W'here 
few teeth are present both in the affected 
and unaffected jaw immobilization may be 
impossible because of the difficulty of apply 
ing loop wires or hooked arched bar i hose 
security of attachment always remains 
questionable In such cases anchor clamps 
or wire loops may be placed upon whatever 
molars are present and round wire arched 
bars as a kind of theoretical substitute for 
the missing teeth are spanned between the 
molars present The rubber bands or wires 
used for direct apposition of the two jaws 
may then be applied over these bars (Fig 
365) 

Where there are no teeth at all one may 
have to resort to previously prepared acrylic 
splints and circumferential wiring of the 
mandible or external fixation of one form 
or another The latter may be unavoid 
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Fic 365 {Top) A useful intra oral 
method of separating an overriding frac 
ture of the mandible particularly in (he 
region of the symphysis Two arms of 
heavy wire are wired to the teeth with 
their free ends projecting over the frac 
ture site bent as indicated and (hen 
tonnetlwi by a rubber band which by 
virtue of its pull on the wire bands 
separates the overriding fracture 
{Bottom) Roentgenogram illustrating 
healed overriding fracture of mandib 
ular symphysis the result of inept inter 
dental wiring 


angle identify the posterior fragment drill 
a small hole through it and after inserting 
a loop of wire close the soft tissues with 
Iwo or three sutures and attach to the wire 
loop a rubber band The latter is then 
hooked over a heavy bent wire incorporated 
in a head cap The constant elastic trac 
tion of the rubber band will eventually pull 
the displaced posterior fragment into ap 
position with the body of the mandible 
With proper intra oral splinting satisfac 
lory results may be obtained (Fig 362) 

W ith fractures higher up than the angle 
that IS in the region of the condyle usually 
no other treatment is necessary than im 
mobilization of the mandible for a penod 
of from three to four weeks The ideal 
open operation for the anatomic replace 
ment of the condyle is seldom necessary A 
false joint sooner or later develops at the 
site of the fracture which rarel> interferes 
with adequate function of the jaws Where 
the condyle is rotated laterally to such a 
degree that it is easily noted or palpated in 
the preauricular region the mouth should 
be opened widely (by force if necessary) 
and by means of a strong substantial 
needle the fragment of the condyles is 
pushed inward While it is held m position 
the mouth is allowed to close and the two 
jaws are apposed by a few loops of inter 
maxillary wires Where no teeth at all are 
present in either jaw a Gunning splint must 
be inserted and the lower jaw apposed to 
the upper 

When seen early before malunion has oc 
curred repositioning fixation and early re 
covery should be possible in every face 
fracture but the correction of a malunion is 
at best a complicated procedure too often 
followed by an imperfect result * 


able in fractures through the angle of 
the mandible where the posterior fragment 
consists mainly of the vertical ramus which 
is always displaced upward and inward into 
the oral cavity One of the oldest and some 
times most satisfactory methods of con 
trolling the posterior fragment is to make 
a buttonhole incision externallj over the 


The Temporomandibular Joint Cer 
tain common conditions of the temporo 
mandibular joint are of intere«t to the 
student surgeon Foremost among these is 
the so-called ‘clicking jaw This is fre 
quently associated with recurrent displace 
ment and dislocation of the mandible when 
•\ P BLiir personal communication 
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the patient opens his mouth Thi condition 
ma\ be the result not necessarily ol a dis 
e ise of the joint but purelj the consequence 
of injurj to the penarticuhr ligamentous 
structures as a result of forcible depression 
of the mandible as sometimes occurs during 
general anesthetsia rollowing this the pi 
tient notices some tenderness in the joint 
clicking and e\entual!y accidental subluxa 
tion which may or may not recur depend 
ing upon the habits ind the temperament 
of the individual 

Alanj treatments are recommendctl for 
this condition including \arious surgical 
procedures none of wh ch ha\e been con 
sistentK reliable or gratifjing Sclerosing 
and shrinkage of the periarticular (issues 
b> injection of various sulistances such as 
dilute tincture of iodine or sodium mor 
rhuate have been used with some ilegree of 
success Probablj the best treatment for 
this condition has been that advi«ed b> 
L Schultz an I \\ Shriner who recom 
mend the use of sodium psjlliate known 
by the trade name Sjinasol 

The injection is made with at or 2 cc 
syringe and a 24 to a 26 gauge needle ap 
protimatel} inches long \ftcr cleaning 
the preauricular region with ether and al 
cohol one asks the patient to open and close 
his mouth so that the condjie can be identi 
f ed in Its excursions I inallj the patient 
IS asked to keep his mouth open and the 
needle is pushed through the skin into the 
glenoid fossa in an inward forward and up 
ward direction until it strikes the dome of 
the fossa This is a distance of 2 to 3 centi 
meters depend ng upon the quanlilj of 
soft tissue overlying the temporomandibular 
joint The needle is then withdrawn about 
0 S centimeter and ten drops of a solution 
of Sodium Psylbale in 2 per cent procaine 
(I to 3) IS injected These injections are re 
peated at two-week intervals until sufficient 
fibrosis develops about the joint in the peri 
articular tissues to result in stabilization 
If the injection is successful the patient 
will usually return for his second treatment 
with the report that the clicking has 


slopped that the jaws feel more tcn«e 
and secure although the patient still bar 
bors the fear of dislocation \ftcr three or 
four injections the patient usuallj will re 
turn with the information tlial in chewing 
the joints feel unuauallj stiff \l this junc 
turc the patient is encouraged to open his 
mouth as widel> as possible several times 
thereby reassuring him that the treatment 
has been successful \s a rule this amount 
of therapy is adequate in controlling the 
integrity of the joint 
The opposite condition of the former is 
ankylosis of the mandible This may be 
bonv fbrotic or mflammatory 
Whereas inflammatory ankylosis usuallv 
subsides with the disappearance of the in 
fectin„ a„cn( the bony or fibrotic type 
eventuate as surgical problems The bony 
tvpe of ankvlosis demands direct attack 
upon the temporomandibular joint Various 
types of procedures are recommended all 
of which ultimately can be reduced to the 
common denominator of resection of the 
condyle with or without interposition of ex 
iraneous substances organic or otherwise 
The fibrotic types of ankyloses usually 
ihc result of gross injury to the mandible 
and the related bony and soft tissue struc 
tures dictate complete excision of the 
fibrous tissue with ablation of the raw sur 
face by some type of free graft The old 
practice of simple transection of the fibrous 
bands obviously has been no more satis 
factory than transection of any other type 
of fibrous contracture Incis ons into scar 
tissue only generate more scar tissue and 
recurrence of contracture 
W here fibrous ankylosis is very extensive 
removal of the fibrous tissue and attempted 
intra oral free grafting is usually made 
quate if not unsuccessful In such instances 
through an intra oral incision the entire 
corono d process is exposed and resected 
after stripping the temporal attachments 
to It The wound i> closed drained and fol 
lowed by external pressure dressings 
VIicBOGEMA Marked retrusion of the 
mandible is the result of interference with 
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the normal f,ro\\th of the lower jaw eventu 
ating in malocclusion and lack of promt 
nence of the chin There arettto basic types 
the one where the recession is of a degree 
amenable to orthodontic treatment and the 
other necessitating surgical intervention 
Recession of the lower jaw is probably not 


the development of the maxilla as well as 
the backward expansion of the posterior 
cerebral fossa and the occiput and its effect 
upon the development of the lower jaw 
When the condition of microgenia is es 
tablished and orthodontic treatment ob 
viously IS of little help complementarj 



First Stage 




Fic 366 \ two stage procedure for the correction of refrusion of the 
mandible without severing the alveolar nerve (Dingman) The first stage 
showing a bone cut down to the alveolar nene is done intra orally The 
second stage is done extra orally (See text for one-stage procedure also 
Fig 370 ) 


due to malocclusion but rather the cause of 
malocclusion The embryologic and de 
\elopmental genesis of jaw derangements of 
this type are complicated and technical and 
would serve the student no useful purpose 
m the comprehension of associated esthetic 
reconstructions Their ultimate causes are 
the result of the complex mechanism of 
growth of the forebram and its effect upon 


surgery may be indicated This may be 
divided into three types the buttressing of 
the condyle posterjorlj with cartilage thu« 
forcing the mandible forward sectioning of 
the mandible and upholstenng under the 
soft tissue of the ch n The f rst is a com 
paratively extensive and traun alic pro 
cedure of questionable integrity The second 
consists of one or another tjpc of transec 
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lion of the bod} or nmus of ihe mmdible iliac cre»t is a more reinble material from 
luth dehbcnle forward dislocilion of the the standpoint of durabibt} and not much 
distal fragment (Fif, 366) The limitations more difficult to shape than cartilage and 
of this procedure reside m the fact that the ccrtainlv easier to manipulate than cortical 
mandible ver} often is so «hort Ihit even bone taken from the tibia or the rib The 
an oblique incision through its bod} is not latter is al«o subject to con«i<lerable absorp 



Fic 367 A method of correcting m crogenia by an onlay graft of bone or 
camlage 


sufficient to allow for adequate displacement 
of the anterior fragment of the mandible 
with maintenance of I ony contact 
The upholstering of the chin between the 
mandible and the soft tissues ma} beaccom 
plished by means of cartilage bone or in 
animate materials Cartilage whether ho- 
mogenous or autogenous is emplo}ed roost 
frequentl} because it is easier to carve and 
somewhat more easily imbedded On the 
other hand cancellous bone taken from the 


tion in due course of time so that cancellous 
bone ser\es the purpose far better (Fig 
367) 

An incision is made under the chin down 
to the periosteum of the existing symphysis 
the soft tissues are elevated and the pen 
osteum IS incised and stripped back for 
some distance The wound is then packed 
to assure hemostasis and one of the iliac 
crests IS exposed as a donor site The re 
quired amount of cancellous bone is mobil 
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ized shaped and applied to the denuded 
symphysis of the mandible aMth chromic or 
fine stainless steel wire sutures To attain 
good formative results one must not only 
make certain to place sufficient bone over 
the symphysis but an adequate amount 
tapered on each side of it so that the chin 
becomes not only prominent m a forward 
direction but well proportioned to the 
angles of the jaw m an anterior view (Figs 
367 and 368) 


The traumatic generalized derangements 
are basically such comminuted injuries as 
involve different segments of the mandible 
On the two sides Their management con 
sists of the combined applications of m 
dividual procedures used in segmental 
rierangements 

Excesses 

True PROCNATHisii The mam condition 
of the mandible classifiable under true ex 


Fig 368 \ case of micrc^enia corrected by an iliac onlay graft 


General Overall general derangements 
of the mandible though not uncommon 
may be congenital or traumatic The former 
are more frequently seen in private practice 
than the latter which are more peculiar 
to war injuries The congenital forms of 
general dystocia are so uncommon and 
their treatment is so involved that it is not 
practical within the scope of this text to 
attempt a reasonable di'^cussion The de 
rangements consist of a long array of con 
ditions ranging from exaggerated bilateral 
apophysis lemurica to bilateral dysplasia 
of the entire jaw 


cesses is the so called protruding chin oi 
mandibular prognathism True prognathism 
must be differentiated from pseudoprog 
nathism which is the result of an unreduced 
horizontal fracture of the superior maxilla 
The latter after being driven backward 
heals in that position and results in an ip 
parent forward protrusion of the mandible 
As with all reconstructne procedures 
both form and function must be considered 
This K imperati\e m the correction of prog 
nathism since to reduce the protruding chin 
Without accomplishing a distinct improve 
mcnt m the bite would be to jeopardize a 
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D^ngmon 

Fig. 369. Various surgical procedures employed in the cure of prognathism (after 
Dingman). 
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basic function The procedures employed 
for the ablation of this condition are many 
All cm be reduced to (I) bilateral resec 
Uon o! segments of the mandible near the 
angle the bicuspid region, or m the molar 
regions, (2) bilateral osteotomy through 
the necks of the mandible or through the 
ascending rami just above the mandibular 
foramina (3) removal of the condyles 
These resections may be done as a one stage 
procedure, or they may be done as a two 
stage procedure, thus avoiding contamina 
tion of the wound or infection of the bone 
from oral secretions and conserving the 
alveolar nerve and vessels (Fig 369) 
Recently Bingham has reported on a 
'eries of fourteen cases, stressing the ad 
vantage of the two stage procedure From 
m> experience I see only one advantage 
Where teeth have to be sacrificed m order 
to remove a segment of mandible a partial 
intra oral section of the jaw may be done 
at the same time The inferior half of the 
mandible is sectioned subsequently through 
an external approach 
The difficulty with this advantage is that 
the original intra oral incisions into the 
mandible may not coincide as easily with 
meticulous extra oral calculations as one 
would wish This results from the greater 
difficulty in accurac> with making of the 
intra oral mandibular incisions As a mat 
ter of fact with a properly angulated pen 
osteal elevator (its sharp end bent at more 
than 90®) and a meticulous subperiosteal 
external resection of the jaw, hltle fear 
need be had of perforating into the mouth 
unless the operation is undertaken loo soon 
after extraction of the teeth W here wo teeth 
are present initially the integrity of the 
periosteum should be sufficient guarantee 
against intra oral perforation (Fig 370) 

The various methods of approach all have 
certain advantages as well as disadvantages 
It is fairly well agreed that the resection of 
segments of the mandible from its body 
(^Iethod No 1) is the best controllable 
method of the three Resection of the con 


dyle IS not adequate for correction of a 
major protrusion Transection of the ramus 
endangers the facial nerve and the internal 
maxillary artery, as well as the parotid 
gland 

Before resecting the mandible a certain 
amount of preliminary planning must be 
done The designing of a splint which will 
guarantee not only the stabilization of the 
resected mandible but an adequate post 
operative bite is the initial problem The 
simplest method is to take preoperative im 
preysions of both jaws determine by meas 
urements and exclude that portion of the 
mandible bilaterally which it is intended to 
resect, mount the sections remaining on an 
articulator and then construct cap splints 
which will guarantee correct apposition of 
the teeth nfter operation These cap splint* 
are applied before operation and then locked 
or wired together after completion of the 
resections New and Erich recommend a 
waiting period of 24 hours before locking 
of the intra oral appliance, to obviate post 
operative interference with respiration tn 
cases done under general anesthesia This 
should be a routine precaution where more 
than H of an inch of mandible is resected 
bilaterally The one disadvantage in this 
precaution is that where the nerve has been 
conserved as it should be it is liable to 
loop out from its position within a prepared 
pocket within the medullary interior of the 
bone and become compressed or pinched 
off when the mandibular fragments are ap 
posed the follow ing day A compressed nerve 
takes longer to regenente sensation than a 
cut one which lies duly apposed within the 
canal 

If the body of the mandible is to be re 
sected the teeth in line with the segment to 
be resected (if present) are extracted bi 
laterally This may be done three or four 
weeks before the operation An incision is 
then made on each side under the lower 
border of the mnndible m the submaxillary 
region and the jaw is completel> exposed 
subperiosteally in the area to be resected 
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Fig 370 One-stage reduction of prognathism {Top left) Arandible exposed sub 
penosteally through one inch submandibular incision Two Gigli sans encircle mandible 
without perforation into mouth (Teeth are absent in this section of ja\% ) I\ote partial 
cuts into mandibular cortex to ind cate extent of excision ("Vi in ) Distallj placed Gigli 
saw has made two cuts for purpose of illustrating difference m size of left and right 
segments to be remosed The shorter segment (/^ inch) to be removed from left jan 
This IS often necessary because of unequal protrusion of the mandible on the two sides 
The Gigli sans cut only donn to nerve canal are then turned up at right angles so as to 
cut mner table of jaw up to nerve canal Anterior saw has already accomplished both as 
shown {Top Tight) Outer table of mandible has been removed w ith dental burr expos ng 
mandibular nerve lying m its canal Note mner table of mandible still present Also 
observe wire holes already drilled in anterior jaw segment {Bottom left) Inner table 
of mandible removed leaving nerve un njured and spanning void between jaw segments 
For contrast a cotton applicator tip has been in'^erted under the nerve Note wire holes 
drilled in proximal jaw segment Before apposing mandibular segments the spongy 
interior of mandible is curetted out to make room for the nerve (Bottom right) 
Mandibular segments being pulled together bj wire sutures The nerve buckles into 
curetted nterior of mandible ^titb excision of large sections of mandible (over m ) 
it IS advisable to postpone wire apposition for 24 hours or do temporary tracheotomj to 
avoid asphyx a due to posterior displacement of oropharynx 
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If the t^o stage operation is to be per 
formed, the first stage consists of the intn 
oral exposure of the mandible with double 
incision of the bone to the extent of the re 
section down to the alveolar canal A period 
of three to five weeks is then allowed to 
elapse w-hereafter the external approach is 
made This begins m the same manner as 
the single stage type of resection Once 
the proper amount of mandible has been 
resected bilaterally (provided that the 
operation was done under block and local 
analgesia) the lower jaw is splinted to the 
upper for a period of three or four weeks 
Following this the jaws may be separated, 
and an arched bar is applied across the 
teeth of the lower jaw for mother month 
to guarantee protection of the resected jaw 
Hyperplasia of the condyle of the 
mandible may be resolved by rejection of 
the condyle This is followed by re establish 
ment of proper occlusion and eventual re 
turn of bilateral form Very few cases of 
true condylar hyperplasia have been re 
ported The cases made asailable are those 
ofWerrig Ivy, Liaelsberg J \\ McNichol 
Kaplan and Brown 

Other true tissue excesses of the mandible 
cowast of locaUted or segmewtal ewlatge 
ments of the mandible Such conditions de 
mand resection of the offending segment 
consistent with the establishment of a 
normal bite and good appearance 
False The mam false excesses of the 
mandible are represented for the most part 
by tumors These may be primarj or sec 
ondary in the lower jaw They cannot with 
consistent accuracy be diagnosed simply by 
X ra>s Biopsy is indispensable to accurate 
diagnosis ^lany classifications of mandib 
ular tumors have been evoKed foremost 
among which is that of Waldron and that of 
Byars * The latter is more simple md prob 
ably of easier service to the student 
I Tumors of dental origin 

A Follicular cjst (single and mul 
tiple) 

•B%ars L T and Samat B G Mandbular 
tumor' Surg Gjnec S. Obst 83 3SS 363 1946 


B Dentigerous cyst 
C Ameloblastoma (pre ameloblas 

toma) 

D Radicuhr cyst (or granuloma) 
n Tumors of nondental origin 
A Primary mandible 

1 Benign 

a Giant cell 

b Eosinophilic granuloma 
c Iibroma 
d Traumatic 

2 Malignant 

a Carcinoma (local spread) 
b Sarcoma (fibrosarcoma os 
teogenic sarcoina Ewings) 
B Secondary in mandible 

1 Metastatic sarcoma and earn 
noma 

2 Altered body metabolism 
a Hyperparath>roidi«m 

b Lipoid disturbances (Gau 
cher’s Christian Schuller 
etc ) 

The use of x rays is most valuable in de 
lineating the extent and the area of involve 
ment of the mandible rather than as a final 
diagnostic criterion This is due to the fact 
that so mawy wtopHsm of vtiawdiUe 
both primary and metastatic are multilocu 
hr and roenlgenographicdly resemble one 
another 

Aside from the common so called dentig 
erous cysts of the mandible a rather fre 
quently occurring and interesting condition 
IS the so-called ameloblastoma It is a neo 
plasm which develops from the cells of the 
enamel organ and therefore may be found 
m the maxilla as well as the mandible It 
has been found m the ulna the ovary, the 
tibia and the pituitary gland It may be 
present at birth or as late as the eighth 
decade It is purported to be a benign type 
of neoplasm although according to a study 
of 379 tumors by Robinson ' 4 S per cent 
showed metastasis or histologic evidence of 
malignancy ’ Jlost of the recurrences in 
connection with the removal of ameloblas 
toma are undoubtedly due to inadequate 
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Fig 371A Roentgenopram of an extensive ameloblastoma of the right mandible in a 
patient 19 years old (Top left) Inclusion of molar in the cjslic neoplasm (Bottom 
left) Lateral loentgenogram of ameloblastoma of right mandible (Top right) Following 
injection of ameloblastoma with iodized od Catheter can still be seen in position in 
cavity of ameloblastoma inserted through opening remaining after removal of incisor 
tooth Difference la shadows between iodized oil and outer wall of ameloblastoma denotes 
actual thickness of lining of the cavity Constriction in iodized oil shadow denotes almost 
complete separation of ameloblastoma into two locules (Bottom, right) Lateral 
roentgenogram Note constriction in shadow At operation only a very narrow com 
mumcation was found between the two extremities of the ameloblastoma (Fig 371B) 


surgical removal in the first place (Fig 
371) 


where the tumor has not altered the contour 
of the mandible to an> appreciable degree 


X ray treatment of the ameloblastoma IS \\here an extensive involvement of the 
of no effect Local surgical exasion of all mandible is present or where the tumor has 


identifiable tumor tissue is usuallj ade 
quale This is particularly true in cases 


gone beyond the confines of the lower jaw, 
is^ical resection must be done Frequently, 
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Fig 3?1B Extensive ameloblastoma 
[Continued) Roentgenogram showing 
the mandibular cavity after removal of 
molar tooth (see Fig 371A) and com 
plele enucleation of ameloblastoma 

the tumor may be remoxed or shelled out 
from within the confines of the mandible as 
any cyst might be The remaining void must 
then be obliterated by the insinuation of 
available soft tissue m the vicinity Follow 
ing resection some form of splinting of the 
remaining portions of the mandible must 
be done The wound is closed with dram 
age and subsequent reconstruction antici 
pated 

Such fixation of a resected mandible may 
be accompbsbed by tbe conventional mtia 
oral interdental wiring or by an external 
appliance Most recently the tendency has 
been toward so called internal bar fixation 
of the mandible This may be accomplished 
through the medium of metal bars of 
tantalum stainless steel or arched bars the 
ends of which are wedged into the apposing 
segments of the lower jaw The last method 
IS undoubtedly the easiest to accomplish 
and dispenses with all the intricacies and 
mechanical difficulties associated with both 
intra oral and extra oral stabilization of the 
fragments 


THE MAXILLA 
Voids 

Total voids of the maxilla in civilian 
practice are rare In warfare they are not 
unusual They result in gross deformity of 
the face, usually associated with consider 
able loss of soft tissue and the orbit and 
are extremely difficult to reconstruct When 
a total maxillary void exists and if the soft 
tissues overlying it are also absent these 
tissues are replaced and the remaining 
infra oral defect is free grafted Against this 
free grafted area a prosthesis is inserted 
previously designed so as to maintain ade 
quate formative appearance of the face The 
prosthesis is so designed as to be attachable 
to the contralateral maxilla and its teeth 
It IS not an entirely satisfactory reconstruc 
tion The complicated process involved in 
the making of the prosthesis is not within 
the scope of this short volume The student 
IS referred to more extensive works dealing 
solely with the making of prostheses 

A classic illustration and management 
of this type of case (the result of a war 
injury) and associated with total loss of 
the nose was reported by Barsky • The 
coverage and lining for the middle third 
of the face were provided by a lined fore 
head flap (hammock type) which was 
swung down over an acrylic denture con 
sfrucled preoperatively This gave support 
to the lined flap and gave profile to the 
(ace The luxing o( the oral sulci was re 
constituted by free skin grafts wrapped 
over stent molds The nose was constructed 
from the center of the flap by appropriate 
secondary flaps to form the alae and colu 
mella 

Partial voids of the maxilla usually con 
sist of loss of the external wall of the an 
trum frequently associated with loss of the 
alveolus or the palate on the same side The 
depth of the defect may be filled by a tern 
poral muscle flap as suggested by Gillies or 
by an appropriate tube pedicle Later a bone 

•Ann Surg 118 992 994 1943 
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graft from the ihum mas be inserted is sug 
gested b> I igi ind i proper dentil appli 
ince made to complement the teeth of the 
normal maxilh 

H Ilo>le Campbell has rcccntlj desenbed 
a metho 1 for the iblation of in extensive 
mixillirv void bj obliterating the depths 
of the wound with the interior third of the 
temponl mu«cle on the affected side Com 
cidentall> he transposed the mucopenos 
teum of the umffcctcd side of the palate to 
the injured side to separate the mouth from 
the nasal cavitj \t a subsequent operation 
two months later an extensive iliac graft 
was mobilized and fashioned Through an 
infra orbital incision on the affected side 
the skin the subcutaneous tissue and the 
facial muscles were reflected from the un 
derl>mg temporal muscle (formerI> in 
serletl mlo the depths of the maxillar) void) 
and whatever accessible bon> surroundme,s 
of the defect including the right alveolus 
were exposed The shaped iliac graft was 
then wired into position over the temporal 
muscle flap thus reconstituting the anterior 
and lateral walls of the maxilla This like 
wise provided a surgical substitute for the 
lost alveolus on the injured side Two 
months following the second procedure an 
incision was made into the buccal mucosa 
along the outer border of the bone graft 
more or less imbedded m the upper bp This 
incision was deepened upward and back 
ward to mimic a labial sulcus This was free 
grafted with abdominal skin and after 
healing had taken place a preformed dental 
appliance was inserted The results in the 
case both functional and cosmetic seemed 
to have justified the procedure 

Derangements 

Fractures The management of maxillary 
fractures may seem quite compl cated to 
the student for two reasons the first cited 
under introductorj remarks to this chapter 
IS that most maxillarj fractures are actually 
zonal involving other bones of the middle 
zone of the face besides the maxilla proper 


(Iig 372) and the eecond is the number 
less appliances described in connection with 
the immobilization of the fractured maxilla 
I or purposes of easier comprehension «o 
calleil maxiHarv fractures were divided mlo 
zjgomalico orbital (/O) naso antral (\ \) 
and lingual (I ) The lingual fractures stand 
foremost in implication of the bite whereas 
the others stand out in the production of 
extreme facial deformities The /O frac 
lures ma> also result in double vision due 
to distortion of ocular muscle balance 
I roni the standpoint of treatment the 
lingual fractures of the maxilla are best 
managed In intermaxinar> or interdental 
wirm,, using the unaffected mandible as the 
splint Where the alveoli are not fractured 
but a separation of the maxillae exists rub 
ber band elastic traction will suffice to re 
place the maxillae I Fig 373) In the N\ 
t>pe of fracture two separate factors must 
be considered The nasal bones must be re 
stored to their normal position and contour 
and the maxillae proper must be reposed so 
as to insure proper tooth alignment with the 
mandible The latter ma> be controlled b> 
simple interdental wiring and external 
bandage thus wedging the maxillae between 
tbe mandible and the base of the skull in 
occlusal position Thi* tJTJe of fracture if 
bilateral may mean a complete separation 
of both maxillae from the base of the skull 
to «h ch Erich refers as the pjramidal frac 
lure In this type of injur> the maxillae 
ma> be displaced upward and backward or 
downward (Fig 374) In the former in 
stance the patient will suffer with a so-called 
open bite Roentgenograms in this tjpe of 
fracture will show a separation displacement 
between the glabella an 1 the frontal bones 
If the fracture dispHcement of the maxillae 
IS allowed to heal uncorrected it is e\ 
tremel> difficult if not impossible ever to 
restore the bile with complete satisfaction 
In the reduction of maxillarj fractures by 
interdental wiring the hooked arched bar 
IS preferable to any other form of intra oral 
appliance These bars should be placed both 
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maxillae ( zonal region) assoc ated 

with basal skull fracture and healed compound avulson of middle third of face conse- 
quent upon a propeller injury A type of external appliance for stab I zation of the 
max Ilae is shown This could not be appl ed for 3 weeks because of gravity of pat ent s 
condition Hence the recession of the middle third ( zonal ) of the face {Left bottom) 
Type of intra oral spl nting m maxillary fractures after repositioning to maximum extent 
{Right bottom) Gross facial dystocia the una\o dable consequence of late treatment 
due to skull fracture and rh norrhea Reconstruction of delay^ cases is very d fT cult 
\\ith the advent of biochemical agents such as penicillin delays in treatn ent can be 
avoided even in the presence of skull fracture 


upon the affected maxillae and the teeth of 
the lower jaw They are then connected by 
rubber bands which usiiallj takes cate of 
the occlusal factor in the treatment If the 


maxillae are displaced backward they must 
be pulled anteriorly into position incl this 
may be accomplished by attaching i 
separate rubber band to the upper arched 
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bar which is then secured externallj to i 
metal rod incorporated in a plaster head 
cast (1 1 ;? 372) \\ here the maxilhe are dis 
placed up^^a^d and backward thtj must be 
pulled into position by attaching the strong 
rubber band to a longer metal rod project 
mg beneath the chin or to an external 
horseshoe shaped rod incorporated in a 
plaster of pans headgear, running from be 
hmd one mastoid around in front of the 
chm to the region behind the opposite mas 
told Where it is not feasible to use the 
metal rod in downward displacements of 
the maxillae the so-called I ctlcrspiel 
metho<l of attaching wires to an upper 
archerl bar in the region o! the second pre 
molar tooth and passing them out through 



Pig 373 \ manner of splinting the 
fractured and sejiaratcd palate (Iv> 
Gurus) 



Pic 374 The reversed Kingsle> splint The appliance for the teeth 
may be a dental trav made of surrjlu: or a preformed appliance to which 
side bars are soldered 


the cheeks and then anchoring them to 
metal rods projecting radially from the 
head cap is a satisfictorj method of re 
duction (Fig 375) Care must be exercised 
m projecting the wire through the cheek 
to the outside 'jo its angle of incidence 
to the skin IS not too obtuse or too acute 


In that case it will cut the cheek when 
attached to the rod projecting from the 
head cap 

Maxillary fractures are not infrequentl> 
associated with skull fracture and involve 
ment of the cribriform In such instances 
leakage of cerebrospinal fluid via the nose 




Fig 37SA {Top left) Type of exfemporaneous appliance in complex fractures of the 
facial bones (see roentRenograms) {Top right) Roentgenogram showing extensive loss 
of left mandible with fracture of right ramus bilateral maxillary fractures and the r ght 
malar zygomat c compound {Botloii left) Faaal djstocia after stabil zation of frac 
tured jaws Isote small pit in the rght cheek the remains of wire shown above Also 
observe pronounced concavity of left lower jawr due (o extens ve bony void {Bottom 
Tight) Contour of left jaw after subtotal il ac bone graft of mand ble (see Fig 375B) and 
reconstruction of left orbit by cartilage 

will be observed and should be suffiaent stituted before any attempt is made to 
warning that general treatment of the pa reduce the fractures of the facial bones 
tient and the skull fracture must be in Only after a lapse of from ten dajs to two 
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Fjo 37SB (Left) Roentgenosram of iliac bone graft of left mandible 7 months 
postoperatne Note pronounced convexity of ihac graft (Right) Roentgenogram of bone 
graft of left mandible vvith interdental appliance in place associated with extension bar 
and undulating wire contrivance acting as a carrier for stent mold insinuated into buccnl 
sulcus along the cheek 


weeks (in certain ca«es even a lapse of three 
weeks) can one safel> proceed with manage 
ment of the fractures of the facial bones 
Obviously, where extensive soft tissue lacer 
ations exist these should be repaired os soon 
as the general condition of the patient per 
mils Mith the advent of chemotherapy 
the delay of from 10 to 14 da>s (ordinarily 
practical for fear of inducing a meningitis 
m these cases) may be shortened or even 
disregarded if the general condjtion of the 
patient is not too serious 

All other items of pertinent management 
of maxillary fractures as well as theoretical 
and technical considerations are the same 
as applied to fractures of the mandible 
Fractures of the malarzygomatic com 
pound and the nasal bones will be found m 
the respective chapters dealing with the 
orbit and the nose 


Other derangements of the mixillae are 
either so rare or of essentially orthodontic 
interest that they will not be considered 
here 

General These ma> be congenital or ac 
quired The congenital tj’pe ma} be im 
proved by cartilage or bone inlays cal 
culated to augment the facial form 

The acquired general derangements may 
be the result of accident surgerj or neo- 
plasm The accidental t>T)e sometimes re 
ferred to as horse face is the result of 
severely comminuted fracture displacement 
of both maxillae The treatment is similar 
to the congenital tjpe but more difficult 
and involved This is due to the coexistent 
involvement of the bite and other intra 
oral complications such as oro antral fis 
tulae (•‘ee Fig 372 bottom right also 
Chap 34 Lips and Oral Cavity ) 
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The surgically committed general de 
rangemenls are most frequently the result 
of ill advised or ine'^pert operations on the 
cleft pahte This is particularly true where 
the premaxilla has been removed In such 
cases the entire middle third of the face 
becomes deformed with the hpse of time 
The satisfactory remedying of this condi 
tion is still an unsolved problem (see Chap 
30 Face ) 

Excesses 

True tissue excesses of the maxillae are 
rare with the exception of bony spurs which 
are usually found on the lateral walls of the 
maxillae just above the alveolus and necessi 
tate nothing more than submucopericsteal 
removal with closure of the mucopenos 
teum Perforation into the antrum m the 
removal of spurs with a wide base is not 
uncommon and need occasion no anxiety 
if contamination is avoided and closure of 
the mucoperiosteum is airtight A soft diet 
should be given for 5 days 
False tissue excesses are for the most 
part neoplasms of the maxillary bones or 
lining of the antrum whose eradication and 
method of treatment is entirely dependent 
upon whether they are benign or malignant 
This subject is adequately treated in books 
on otorhinologj as well as general surgical 
texts The formative results of such ex 
cision of the maxilla are of particular in 
terest to the plastic surgeon The manage 
ment of such end results is basically the 
same as that discussed under tissue voids 
of the maxilla 
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LIPS (CHEILOPLASTY) 

The opinion is frequently expressed that 
the ear is the most difficult of plastic prob 
lems This is only true m a prosthetic sense 
From the standpoint of kinematic recon 
struction, the lip, even more so than the 
eyelid, remains the supreme challenge to 
the plastic surgeon It is a subtle, mobile, 
ever changing appendage constanllj full 
of expression The muscles of the face, in 
nervated by cranial nerve VII (facial), in 
one way or another constantlj affect the 
expression and the integrity of the bps The 
mouth like the bub of a v\beel acts as the 
focus of expression 

Voids 

Total The reconstruction of a total loss 
of a lip implies three basic requirements 
the lining of the bp, muscle content and 
skm covering The second has not thus far 
been satisfactorily accomplished, wherefore 
most of the total reconstructions are based 
upon the prosthetic plan of providing a 
lining nith its vermilion and the skin 
covering This gives a fairly satisfactorj 
mimicry of the normal appendage The 
lining of the lip is undoubtedly even more 
important from the standpoint of eventual 
integrity than the skin covering 
The numberless operations recommended 
for the total reconstruction of the bps maj 
be divided into three classes 
The first class is based upon the medial 
shifting or rotation of cheek tissues en bloc 
over the teeth without separate dissection 
of the lining mucosa or the overlying skin 
These are the methods of Denonvilliers, 
Lisfranc Lexer, Dieffenbach, Nelaton 


Ombridanne and others Although from an 
anatomic standpoint some of these opera 
tions are adequate and most of them seem 
to fulfill the requirements, from a func 
tional standpoint many of them are destruc 
tive in that they impose a functional and 
anatomic burden upon the cheek which it 
cannot afford 

Contemporary plastic surgeons have 
based the total reconstruction of lips upon 
separate dissection of the intra oral mucosa, 
shifting or rotating it in suchwise that it 
covers the teeth rawside out and then cover 
ing this lining by flaps of skin and subcu 
taneous tissue mobilized usually from the 
parana^a) region for the upper hp and from 
the chm or the submental region for the 
lower bp Outstanding in this group is the 
operation of Neal Owens for the recon 
struction of the lower lip (Fig 376) The 
second class of procedures is that based 
upon turning over and across the teeth skin 
flaps from the neighboring cheek region as 
lining for the new bp and then rotating 
collateral or adjacent skin flaps over the 
former as a covering for the new hp Out 
standing among the latter class of proce- 
dures are those of Ferris Smith and 
G Pierce (Figs 377 and 378) The latter 
type of procedures are multistage as a rule 
in thnl later a vermilion his to be pro 
vided for the bp This may be accomplished 
by free transplantation of intraoral mucosi 
to the free edge of the bp, by advancing 
the residual vermilion of the bp outward 
by the hammock transposition of the ver 
milion from the good lip to the new by the 
method of Schulten, or, as recommended by 
Blair and Brown tattooing of the new lip 
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Fig 376 A procedure for the reconstruction of the lower lip (Neal Owens) 


A modification of the third class of proce 
dures is that of Cole (Fig 379) It is based 
upon the use of the so called stirrup flap 
swung down from the hairy portion of tte 
scalp and pedicled above the ears The 
peduncles are returned to the head when 
healing of the new hp is completed The 
latter procedure was popularized by Lexer 


and to a large degree, is still subscribed to 
on the European continent because its 
donor site furnishes a beard in the male 
which IS a social ad%antage in some 
countries 

Where absence of the lower lip is asso 
ciated with loss of the mandibular sjm 
physis, the procedure of Kazanjian may be 
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lie 377 A method for the reconslnictionof thelowerl p (Ferns Smith) Tbeshort 
horizontal cheek flaps form the lining nf the I p 


used ts a basis for reconstruction (Pig 
380) It provides an adequate tissue bed for 
subsequent bone grafting which it is im 
possible to establish by a free graft lined 
flap and improbable by attempting to line 
It with mucosa. 

The third class of procedures is based 
upon importation of tissues in the form of 
a lube (Pig 381) This is unavoidable 
where the quintit> and the quaht> ofadja 
cent tissue is inadequate for shifting of 
flaps After the tube has been properly 
spanned across the fip defect and has at 
tamed circulator) integrity and complete 
organization it is shaped by secondary 
revision through e^ClSlO^ of its fatty con 
tent After the lapse of two or three months 
Its free border may be tattooed to mim c 
the vermilion or a muco«al graft maj be 
applied to Its border 

Partial Partial losses maj be regional 
full thid ness or superficial losses involving 
the vermilion or the skin The regional 
losses may be divided into those of the lip 


proper or the commissures The partial 
losses of the bp proper may usually be 
restored by the so called Estlander Abee 
operation [Poul Fogh Andersen recently 
pointed out that this operation actually 
should be credited to Professor S Stein, a 
Danish surgeon who recorded it in 1848 as 
an original procedure (Figs 382 384)] 
More extensive acute or surgical voids par 
ticularly of the lower lip may be effiaently 
closed by the procedure of C Bernard (Fig 
38S) Neal Owens (Fig 376) or some of the 
ofder procedures of Nefaton Omhredanne 
Lexer Sedillot and others 
The commissural losses of the lips are 
best restored by the creation of a new angle 
of the mouth These may be reconstructed 
bj the use and knowing repositioning of 
tissues in the immediate vicinity (I ig 386) 
by the method of Serre or Erichsen or the 
method shown m Figure 387 
Losses of the \ermilion of the skin will 
be discussed pre«entl> under Derange 
ments 
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Fig 378 A method for the recoastniclion of the lower lip (George Pierce) 





Fig 379 A method for total reconstruction of the lower hp via the use of a 
cephalic hammock flap (Cole) This method finds Us special \irtue where a full 
beard is required 


Derangements 

Segmental derangements maj be either 
congenital or acquired The outstanding 
congenital derangement, of course, is the 
deft lip, or so-called harelip ” It is listed 
under derangements because, as a rule there 
is sufficient tissue present for the rccon 
struction of the apparently absent bp The 
acquired derangements of the lips are usu 
ally the result of direct injur>, such as 
bums resulting in loss of vermilion or skin 
or both Other acquirer! conditions such as 


ectropion, entropion and microstomia 
sometimes referred to as buttonhole 
mouth’ are late cicatricial de%elopments 
They ma>, of course, be congenital in 
origin 

Cleft lips may be partial complete, uni 
lateral, bilateral simple or complex, the 
complex classification implies coexistent 
deformity of the no^e ptemaxilla, aKeolus 
or palate 

It IS important for the student to be 
impressed by the fact that the condition 
known as cleft lip is initially a pediatric 
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Fic 380 A method for the reconstruction of the lower hp and chin (Kaianj an) 


rather than a surgical problem Although 
it IS not impossible to do an immediate 
repair of a cleft lip following birth it is not 
to be recommended as an intelligent proce 
dure The shod of being born is enough to 
experience without adding surgical insult to 
the physiologic ordeal 
Only after the child has attuned more 
or less normal weight and is m good gen 
eral condition does the repair of a cleft Jip 
become a surgical proposition Experience 
indicates that the optimum time for repair 
IS between the second and the fourth 
months 


The next point of practical value to the 
student is that surgical closure of i cleft 
lip IS not a simple exercise in suturing but 
constitutes a major reconstruction of the 
nasolabial area and is therefore an exten 
si\e rhinocheiloplasty 
Historically the closure of a cleft lip 
never attained the dignity of reconstruction 
until 'Mirault in 1844 put forth the idea of 
flap repair Blair by reducing 'Mirault s 
operation to geometric accuracy estab 
lished a functional perspective apropos the 
problem The Blair modification of the 




Fig. 381. (Left) Tout loss of the toner lip, with partbl Ios5 uf the upper lip 
without benefit of adequate collateral tissues for reconstruction In such ca«e$, tissues 
extraneous to the face must be imported. (Rig/it) Upper lip reconstructed from local 
tissues and cheek lining. Inferior edge of tulw still needs to be laid out to complete 
reconstruction of lip. 



Fig. 382. The Stein-Estlander operation for reconstruction of the lower lip. 



Fig. 383, The Slein-Abbe {^ration for reconstruction of the upper Up 
(see Fig. 384). 
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Fig 384 (Left) IVpical factes m the tU advised harelip operation where the pre 
max 11a has been removed Profile view (Center) Same pat ent Repair of upper I p by 
Stein Abbe procedure 7 days postoperative (Riiit) Postoperative profile Note well 
shaped vermilion of upper lip (no prosthesis) Premaxilla substituted by clavicular 
bone graft 


Mirault procedure still remained basically 
a cbeiloplasty 

During World II Axhausen pub 
lished his procedure on the reconstruction 
of the cleft Jip with attention extended to 
the rhinoplastic aspect particularly the 
nasal floor (Fig 388) This evolution in 
the development of cleft lip surgery brings 
out the important fact that the condition 
IS basically a rhinocheiloplastic problem 
Recently J Barrett Brown advanced the 
Alirault Blair operation toward even more 
gratifying formative ends with the pubhca 
tion of his Simplified Design for Repair 
of Single Cleft Lips which may be the 
foundation for a truly satisfactory esthetic 
reconstruction of the cleft lip an important 
final step in the evolution of cleft lip sur 
gery (Fig 389) 

In 1948 LeMesuner presented a simplt 
fied method inspired by the old Hagedom 
procedure which bodes to resolve the prob 
lem of controlled formative restoration to 
a better degree than other methods (Fig 
390) Geometncall} it is a simpler method 


than that of Brown and where applicable 
yields controlled height thickness and mo 
bihty of lip unequaled by most other pro 
cedures 

Unless the original repair of a cleft hp 
provides for adequate esthetic is well as 
functional (kinesthetic) reconstruction a 
life long stigma remains as embarrassing 
to the grown patient as the original defect 
IS incapacitating to the child Such evi 
dences of inadequate kinematic reconstruc 
tion are vermilion asymmetry notching of 
the lip deformity of the ala flatness of the 
cheek scarring diastasis of the orbicularis 
ons deviation of the nasal tip and colu 
mella deformity of the floor of the nose 
and others (Fig 391) These must be cor 
rected in later life lest they lead to psycho 
logical implications 

A large percentage of cleft lips are com 
plicated by a deformity of the premaxilla 
the alveolus and/or n cleft palate The first 
problem is best resolved in most cases by 
relying upon an adequately repaired cleft 
lip to act as the molding force for the de 
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Fic 3S3 Procedure for iimiedute da?ure of lower lq> follonins exteiujv'e 
«urpcal resection (C Benurd) 


formed al\eolu« Forcible closure of defect'- absence of anta^oni-tic mu cle action to 
in the latter is not good prowdure l*nder the deaelopineni of the vomer the pre- 
no conditions should the premaxilla be re- maxilla mat protrude to an unusual decree 
mo\ed In an> case, undue tampering vriU Thi-' coincident with the malde\*elopm<nt 
lead to the gros--est faaal deformiiie' of the columella and the nose mai result 
almost impossible to correct Onlj after the m a defect which from the standpoint of 
reconstructed lip has more or le'-s molded complete reconstruction often necessitate- 
the alveolus into normal contour and po-i exien-ne mobilization of all the ii-sue- of 
lion, u'vuallj a matter of three or four the lip no-^e anvl both cheek*. The proce- 
months, should the conlinuilv of the latter dure of I iclor Veau still remains a reliable 
be re-established b\ proper mobilization of ba«is of approach to the correction of this 
mucoperiosteal flaps The closure of the condition In verj difiicult case-, Ivj rec 
palate is a separate issue and is di'<aissed ommends doing one cleft at a time thus 
in this chapter under otoplasties converting the double cleft hp into a '•ingle 

Bilateral cleft* of the lip mav be one of one In most cases final closure of the lip 
the rao-t difficult problems m reconstruc- i* adequate in repo'itioning of the pro 
tion In these case* because of the complete tniding maailla Mhere the latter projc''i< 
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to an unreasonable degree some surgeons 
recommend sectioning of the vomer behind 
the premaxilla or removing a wedge of bone 
and cartilage, thus allowing for forceful re 
positioning of the premaxillary stump 
^^here this is done it must be performed 
with exceeding care so as to avoid over 
displacement of the premaxilla inwardly 
In bilateral cleft lips with prominent or 


the clefts, which are then sutured in the 
midline under the elevated filfrum These 
when covered by the soft tissues of the Iip 
segments moved medialward to meet each 
other result in continuity of the inferior 
rim of the Iip and a triangular defect be 
tween the latter and the nose which is then 
covered by the repositioning of the origi 
nally elevaterl soft tissues from the project 



Fig 386 (Left) Gross distortion of the mouth following emergency 
repair of gunshot wound of left jaw Retraction of soft tissues due to 
gross loss of left mandible (Right) Condition after s ngle stage recon 
stniction of the soft tissues Note formative improvement of left side 
of face even prior to bone graft 


protruding premaxilla a one stage closure 
IS indicated In the simple types the method 
of Meyer may be used to advantage This 
consists in the mobilization and the eleva 
lion of the soft tissues lying upon the pre 
maxilla so as to be able to advance (hem 
superiorly to add to the columella and also 
aid in the remodelling of the nose The 
space left by the elevation of the soft (is 
sues is covered by two vermilion Raps 
coming one each from the lip segments of 


mg premaxilla A similar method has re 
cenlly been recommended by Schultz who 
seems to have arrived independently at a 
procedure basically not unlike that of 
Meyer (Fig 392) As with the develop 
ment of operations for single harelip the 
procedures of Sleyer and Schultz as well 
as others are not entirely adequate to cope 
with the case where there is considerable 
nasal distortion In other words these op 
erations are basically cheiloplasties with 
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Fig 387 A procedure for augmentinc Ihe oral aperture {Top, Icjt) The midlme of 
the lips IS being indicated by cres}! green A distance equal to the normal half of the 
Iip IS marked off on the affected side A honzontal line is drann from this point to 
existing corner of oral aperture Ti%o diccrgent lines are then drawn outlining proposed 
mucocutaneous borders of nen commissures One of these lines is incised externally, 
thus forming a skin flap pedicled on the unmcised lip The other externa] Ime acts 
as indicator for the Ie>el of an incision in the mucous lining on the cheek The latter 
forms a triangular flap pedicled on lip opposite to the one harboring skin flap {Top, 
right) Skin flap formed and pedicled on upper lip and the mucous flap formed and 
pedicled on lower bp being exerted Mouth is kept packed xvilh sterile gauxe to prexent 
contamination of the operative area {Bottom, left) The flaps are shown sutured mto 
position Note extent of lower xermilion flap whose origin is the lining of the cheek 
The mucous flap alwaj’S should be pedicled on the lip which by comparison po'sesses 
the widest xermilion border {Bottom, right) Operation completed Note equal extent and 
balance of the bps Al*^ note balanced position of the commissures 


only secondary consideration for the nasal 
problems xxhich might be pre«ent In such 
instances the na«;al djstocia must then be 
corrected at a subsequent operation 
The abilitj , the experience and the imagi 


nation of the operator have so much to do 
with the end results obtained m any large 
senes of cases {no matter what method of 
reconstruction is followed) that secondarj 
corrections of reconstructed cleft lips are 



7IS 


LirS AND ORAL CAVITY (CHEIL OROFLASTY) 



Fig 388 A method of r^airmg a unilateral deft lip (Haas Maj after Axhausen) 
(A) Formation of a median turn over flap (B) Formation of a lateral turn-over flap 
(C) Turn over flaps sutured together to form floor of nostril (D) After incising under 
afiected ala and suturing latter to the columella septum is undermined so it can be 
displaced medially as shown thus creating a lateral and median vermilion flap (E) 
Formation of median vermilion flap and reorientation of septum (F) Pormation of 
the lateral vermilion border flap (G) Median advancement of the lip lateral to the 
cleft (H) Layer to layer approsimation of lip tissues (I) Step closure of vermilion to 
obviate notchmg of border This is accomplished by making the median \ermihon flap 
somewhat longer than its lateral mate 


not uncommon These residual deformities 
of the repaired cleft lip may be divided 
into two tjTies those which are the results 
of cruel repair eventuating in extensive 


scarring and the results of wTong repair 
eventuating in deformity The former are 
usually re’iolved more or less easily b> com 
plete excision of the scar tissue and simple 
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plified design for repair of single clefl 
Ups {Top left) A IS marke<l at the 
junction of the shin and xermilion at 
the level of the base of the columella 
\ IS m the same relation to the columella 
on the sound side A' bears the same 
relation to the ala on the cleit side that 
\ bears to the ala on the normal side C 
IS on the mucocutaneous junction at the 
point where the \ermilion first begms 
to thin out C IS on the mucocutaneous 
junction the same distance from A' that 
C is from A A' is brought over to A 
and C ' to C after excision of the edges 
of the deft (Top, right) The lightly 
incised lines ABC and A' B' C' ate cut 
completely through the Up with a stab 
blade with care to keep knife exactly 
perpendicular to lip All angles should be 
completely open The vermilion is in 
spected and any attached skin removed 
with a stab blade The rectangular flap 
freed from A' B C' must be loose 
enough to be rotated up 180 degrees into nostril floor Dotted lines indicate area under 
mined (Bottofi) C and C are united and the vermilion flaps are interdigitated m a 
zig zag fashion fittmg them so that they lie naturally together without any pull or 
stretching Suturing is then continued on around the vermilion border and up the inside 
to the fomix The little flap m the nostril is trimmed to fit with the one from the opposite 
side, and they are sutured together to form the floor A few key mattress sutures are 
placed throuf^ the ala to unite the lining and covermg (which were separated during the 
undermining) (Brown and 'McDowell Surg Gynec & Obst 80 12 26 ) 
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Fig 390 LeMesurier operation for unilateral cleft !ip (Al) Incisions outlining 
flaps for new lip Short broken lines at A and B are determinants of height of cupid s bow 
Horuonttl of T incision in lateral side of cleft and long arm of V incision m medial 
side of cleft determine height of upper half of new lip The vertical arm of T and the 
short arm of \ determine height of loner half of new lip (A 2} Incised segments of 
cleft lip opened and rotated into position for approximation (A3) Repair completed 
Note geometric simplicity of method and exactitudes of relationship of original incisions 
to height of lip and form of cupids bow (B I and B 2) Effect of exaggeration of size 
and position of incisions in sides of cleft upon height of lip (C 1 and C 2) Consequences 
of cutting the lip flaps too small and too high In this case it results m a short lip 
(Le^Iesurlef J Piast A Reconstruct Surg 4 1 ) 


revised closure of the lip provided that the 
amount of scar tissue does not eventuate 
m an absolute tissue void In such instances 
tissue must be brought m to compensate the 
upper lip for the loss due to scarring and 
fibrosis This may be accomplished by some 
modification of the Stem Esllander Abbe 
procedure (Figs 382 384) The lip which is 
completely deformed as a result of wrong 
procedure usually is not amenable to ade 
qiiate reconstruction It is unequivocally 
true where the premaxilla has been com 
pleiely sacrificed The reconstruction of this 
type of case is either a matter of repeated 
extensive operation or must be resolved by 
some type of prosthesis The most common 
associated deformities of i repaired deft 
lip are those involving the nose Their man 


agemeni is discussed in the chapter on 
rhinoplasties 

Acquir£d Dzravcements The most 
common traumatic derangements of the lip 
are those due to poor original repair of 
lacerations perforations and burn scar 
ring and distortion In distortion the cor 
ners of the mouth may suffer foremost 
Cicatriaal dispHcement of the oral com 
missure may be corrected by a Z plasty 
or some modification thereof (Fi„ 393) 
These types of derangements usually do not 
involve the full thickness of the lip but 
more commonly affect only the skm cover 
mg and subcutaneous tissue and occasion 
ally the muscle itself The problem here is 
one essentially of new covering tissue with 
resuturing of the orbicularis oris muscle 




Fig 391 {Top, left) A common postoperative consequence of inadequate recon 
struction of harelip Note notching of upper hp, pitting under right nostril due to 
diastasis of orbicular ons and inequality in tip of nose due to incomplete nasal repair 
(Top, right) Ventral view of nose to show inequality of nostrils, fibrous contracture 
within right nostril and asymmetry of Iip (Bottom, left) Shomng improvement in 
nose and lip following secondary repair (Bottom, right) Two years after secondary 
repair of nasal dystocia and upper lip 


The former may occasionally be accom 394) Often tissue must be brought in from 
plished by mobilizing collateral s\in flaps greater distances 

and shifting them over the defect (Fig The nicest and most practical method of 
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Fic J92 A procedure for lh« repair of bilateral cleft Ijp (Sdiultz) 


closing tissue defects following excision of 
large deep lip scars is to rotate downward 
a paranasal flap shaped in the form of a 
tnangle whose apex reaches at times to 
the inner canthus (Fig 395) Thebe rota 
tional flaps may be bilateral thus afford 
mg sufficient tissue for over all coverage 
of the entire lip The operation is usually 
a two stage procedure the second stage 
consisting of esthetic revision of the pedun 
cle of the flap in the vicinity of the corner 
of the mouth Because these cheek flaps 
can be fashioned so as to bring consider 
able subcutaneous tissue with them they 
almost invariably result in a nice full lip 
This fullness though attainable by the im 
portation of tissue in the form of small 
tubes leads m the latter instance to sev 
eral secondary operations and seldom re 
suits in as good a color match of the upper 
lip 

Traumatic full thickness derangements of 
the upper lip are not rare and are almost 


invariably the result of poor original repair 
which resulted m excessive scarring In this 
type of derangement the excision of the 
scar fx'sup results la aa extensive void of 
the upper lip whose reconstruction may be 
impossible without bringing m tissue from a 
distance It is in cases of this type where the 
Stem Cstlander Abbe procedure finds one 
of Its outstanding applications (Fig 383) 
Ectropion of the upper lip may be due to 
a congenitally short lip or the result of the 
influence of the paranasal musculature upon 
the excursions of the lip The former may 
be corrected by an "V plasty (Fig 396) 
The correction of the latter as recom 
mended by John Staige Da\is is best ac 
complished by transection of the fine para 
nasal muscles, thus freeing the orbicularis 
oris of Its paranasal attachments and allow 
mg gravity to pull the lip down 
Entropion of the upper lip is usually of 
traumatic origin and is associated with loss 
of the mucous lining of the upper lip and 
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sometimes the alveolus The correction of 
this condition resides in the complete exci 
Sion of the scar tissue under the lip, freeing 
of the latter to an extent consistent vith 
the remainder of the labial sulcus and free 
grafting of the nu area with a «plil skin 
gnfi in accorihnce iMlh the \\ aldron Es^or 
technic 

In connection uith ectropion of the loner 
lip, C H Firestone his suggested reccntl> 
in operition ba'^ed on the sime principles 




The congenital tjpe of small mouth may be 
corrected b} appropriate slitting of the two 
commissures to the desired extent, under* 
mining of the mucosil lining of the lips and 
advancing the latter to meet the skin edges 
outnardI> In 'elected cases the author’s 
Meb splitting procedure mi> be used, par 
ticularly where less acute angles ire desired 
thin result from simple incision of the 
commissures (Fig 387) 

The correction of the traumatic t>pes de 




Fig 393 (Top) Z plasty of oral commissure when displaced downward 
Z plasty of oral commissure when displaced upward 


recommended by John Staige Davis for the 
upper lip 'ectioning of the fibers of the 
depressor labii inferions muscle which js 
done subcutaneously after undermining of 
the skin The division of this muscle obvi 
ouslj helps m the correction of the eversion 
but must be attended b> excision of a cer 
tain amount of soft tissue of the lip consist 
mg mostly of the labial glands, in order 
to reduce the thickness of the appendage 
which IS a concomitant of the eversion 
Microstomia or ‘ buttonhole ’ mouth 
may be congenital or traumatic m origin 


pends upon whether the entire lip struc 
ture IS involved or only the commissures 
In the former instance tissue may have to 
be imported in the form of tube pedicles to 
supply substance to the lips and the latter 
then tattooed or free grafted with vermil 
ion taken from the inside of the mouth 
If only the commissures of the mouth are 
affected the scar tissue is excised, and a 
triangular flap of mucous lining of the cheek 
IS advanced outward to be sutured into the 
new corners of the mouth If healing of 
the mjury has resulted m partial eversion 
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rro 394 Repair of through and through lip \ok3 by si ding cheek flap Short 
divergent arm of closure m profile photograph the result of e\cis on of triangles to 
allow for shifting of flap nasahsacd 


of the hntng of the mouth a web splitting 
operation may be done as indicated in Fi^ 
ure 387 

General Over all derangements of the 
lips if congenital may be repaired by full 
thickness sectioning of the appendiges 
at predetermined points geometrically 
planned ^ith rearrangement of lip levels 
The basic approaches are not unlike those 
for complete hare lip operations 

In traumatic general derangements there 
IS always the factor of scar tissue ^fler 
excision of the latter extensive voids re 
suit which may then be dealt with in ac 
cordance with procedures discussed under 
Partial Voids above 

Excesses 

True excesses of the lips consist of 
double lip macrostomia and macrocheilia 


The double hp may be corrected by an ap 
propnate incision of the mucosa with un let 
mining and resection of the hypertrophied 
glands Closure of the mucosa should be 
done in the manner of a Z plasty to avoid 
fiddlestring tension which may interfere 
with expression "Macrocheilia more often 
affecting the lower than the upper Iip can 
be corrected bj an appropriate modification 
of Joseph s operation for hypertrophy of the 
lower lip {Fig 397) This consists m the 
excision of a triangular wedge from the 
center of the 1 p through its entire thick 
ness and two collateral triangular excisions 
of the lining of the hp with partial resec 
tion of the orbicularis result ng in an 
inverted T closure 
Macrostomia or the true large mouth 
must not be confused with a un lateral or 
bilateral cleft mouth The latter ma> be 




Fio 395 An operation for derangement of upper ]ip {Top left) Preoperatne 
scarred upper lip with twisted nose {Top right) A method of correcting derangement by 
a rotating French flap from the paranasal region Note temporary cheilorrhaphy instituted 
by passing stainless steel wire Tnaltr»s suture through both lips entering and exiling 
through lower lip where it is tied over buttons This type of splinting is simple and can 
be maintained for a period of from 10 days to two weeks which usually is adequate for 
this type of repair (Bottom left) Reconstruction one month postoperative "Note slight 
rollmg of flap m region of right commissure an unavoidable detail in a patient wath com 
paraluely large cheeks This must be corrected by a secondary revis on {Bottom right) 
Profile view of bottom left 
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corrected by incisions into the hps of the 
cleft and layer to layer approximation be 
ginning with the mucosa and ending with 
the skin Macrostomia, on the other hand, 
necessitates geometric excision of through 
and through sections of both hps This re 
suits in triangular surgical clefts usually 
two m the upper lip (one in each commis 
sure) and one in the lower midhne Reduc 
tion in the thickness of the lips is then 
accomplished bj collateral tnangular exci 
sions of the \ermiIion and the underlying 
glandular tissues with lajer to layer repair 
\n important detail m the closure of such 
lip resections is that a small Z be incor 
porated in the borders of the vermilion -"O 
as to avoid postoperative distortion always 



to be feared m a suture line running at right 
angles across the line of the vermilion 
False excesses of the lips consist of cysts 
arteriovenous aneurysms nevi keloids and 
neoplasms — foremost among them carci 
noma The treatment of carcinoma depend*; 
to a large degree upon the extent and the 
duration of the disease as well as possible 
involvement of the cervical lymph glands 
In the earlj stages of the involvement of 
the vermilion the use of radium or wedge 
shaped excision with step closure of the 
vermilion border niaj be adequate (Fig 
21 \) \\here caranoma has obviously in 
voUed the entire thickness of the lip and 
there is reason to believe that the cervical 
glands have become involved extensive ex 
tirpation of the latter is indicated (Fig 
398 ) 


A vast amount of clinical experience 
which has accumulated m the past decade 
points to the advisability of extirpating 
the cervical glands before resection of the 
Up carcinoma or at the time of its abla 
tion This obviates delay in curbing of the 
metastatic progress of the disease while 
waiting for healing of the cheilectomy 
Freoperative x ray therapy to the neck is 
no substitute for radical gland resection 
where this is possible 

ORAL CAMTY (OROPL\ST\) 
Voids 

Total voids of the oral cavity though 
not unknown in fetuses and occasionally 



seen in warfare are exceedingly rare In the 
former thej are inconsistent with life and 
in the latter not amenable to adequate 
reconstruction because of the gross in 
volvement of the facial musculature or the 
neck 

Partial voids of Jhe oral cavity are com 
paratively common The outstanding con 
genital partial void is the cleft palate 
whereas the not uncommon traumatic void 
IS the loss of the lining of the oral cavity 
or of the tongue Where the partial trau 
matic loss IS due to a gunshot wound it may 
involve the palate the tongue the lining 
of the cheeks and other important subdivi 
sions of the oral cavity 

CtEFT PAtATE (UrANOPLASTY) ClcftS Of 
the palate may be unilateral or bilateral 
but never median, except insofar as they 
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Fig 398 (Left) Neoplasm of lower lip followin;; single trauma, diagnosed by 
pathologist as carcinoma {Rtgkt) Same case, ulceratiog carcinoma S months after 
injury There has been no recurrence 10 years after full thickness wedge resection 


involve only, or extend mto the soft palate, 
in which case they usually assume a median 
position In this respect clefts of the palate 
and clefts of the lip bear a relationship to 
each other A true median cleft of the lip 
never has been recorded In degree, there 
are four types clefts of the soft palate 
(partial or complete), partial clefts of the 
hard palate complete clefts of the hard 
palate (usually associated with unilateral 
cleft lip) and bihteral clefts Any combi 
nation of these four may be seen (Fig 
399) 

Probably for lack of proper perspective 
and appreciation of the extent and the per 
plexity of the palate defect, the older op 
erations consisted of attempts at simple 
suturing of the two mucoperiosteal lii» of 
the defect One of the oldest classical pro 
cedures of this type is that of Langenbeck 
It consists of a relaxing masion of the 
mucoperiosteum for a variable distance 
along the alveoli, undermining of the 
former and shifting of the mucopenosteal 
flaps into the midline where, after rawing 
of their edges, the two are sutured together 
Uith clinical experience m this type of 
operation it soon became apparent that the 
procedure was only adequate for very se 


lected cases It remains inadequate for two 
reasons first, because it is contrary to one 
of the basic principles of reconstruction 
(that tissues which are the keystone of a 
repair having to do with a cavity, must 
be lined) and, second the surgical pathol 
ogy in cleft palate is far more complex than 
the obvious cleft Full appreciation of the 
extent of the defect establishes four mam 
prerequisites of adequate reconstruction 
The first is re establishment of the conti 
nuity of the roof of the mouth the «econd 
IS the reconstruction of the floor of the 
nasal cavities, the third is reconstruction 
of the size and the shape of the oropharynx , 
and last, but not least a movable, soft 
palate 

At the turn of the century, Brophy, rec 
Ionizing the fact that not only the palate 
Itself but the maxillae were implicated in 
the deft, resorted to forceful repositioning 
thereof in the hope that better results might 
be obtained Experience has shown that 
forceful repositioning of the maxillae only 
results m eventual irremediable deformity 
of the bite and sometimes the entire face 
Wolfe, later followed bj Victor Veau of 
Pans began advocating the complete re- 
construction of the various cavities entering 
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into the defect Veaus work and method, injurj to the palatal and nasopharyngeal 
through somewhat more complicated than musculature This is accomplished b> mobi 
other procedures such as the Dieffenbach Iizing the mucopenosteum of the \omcr to 
W arren operation still stands as the classi act as the floor of the nasal chamber and su 
cal procedure in the o\er all reconstruction tunng of the mucopenosteum of the palate 


ffe\ 


Fig 399 Types of cleft palate (A) Cleft of soft palate (B) Incomplete 
cleft of palate (C) Complete cleft of palate with unilateral cleft Iip (D) 
Bilateral cleft palate 


of the cleft palate (Fig 400) The operation thereto with adequate muscle approxima 
is based upon the principle of adequate epi tion and minimal cepnration of the soft 
thehal lining of both the nasal as well as from the hard palate Notwithstanding the 
oral cavities a\oidance of all dead space Veau procedure is not always applicable 
between the two and obviating all possible Due to lack of proper de\elopment many 
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Fio 400 \eaus procedure for uranoplasty (graphic) The basic principle is Ihe 
separation of the nasal from the oral cavity Ma mucopenosteum of the vomer 


cleft palates are loo short to accomplish 
adequate nasopharyngeal closure The \eau 
procedure seems to be inadequate to meet 
this demand The need for adequate naso 
pharyngeal control of sound has given rise 
to many procedures svhose purpo*^ is the 
deliberate displacement of the soft tissues 
of the palate toward the nasopharynx Out 
standing among the contemporary proce 
dures are those of Dorrance, Brown and 
Bunan In principle, thej consist of the 
complete elevation of the mucopenosteum 
of the palate and shifting of the horseshoe 
shaped flap toward the back of the phar)mx 
In the Dorrance procedure this radical 
elevation includes severance of the greater 
palatine arteries and hence a necessity for 
delay of the flap Brown and Bunan dis 
sect the attachments of the greater palatine 
artery about the foramen and suture the 
free anterior edge of the flap to the muco 
periosteal fringe on the nasal aspect of the 
palate Closure of the cleft m the ««ft 
palate maj follow later Bunan of Prague 


routmelj joins soft palate to a pharyngeal 
flap With admirable results 
Because of the basic objection m these 
procedures toalarge raw surface on the nasnl 
a«pect of the flap resulting often in con 
siderable contracture of the latter, Baxter 
and Cardoso have emphasized the need for 
epifhelization of the raw surface by means 
of a split skin graft This is accomplished 
by wrapping the «plit graft, raw surface 
outward about a stent compound which has 
been molded to the cpace created between 
the flap and the hard palate by the former s 
elevation The mucopenosteum of the hard 
palate is then replaced over the mold for 
two or three weeks after which the mold is 
removed and a typical push back opera 
lion IS carried out This addition to cleft 
palate surgery is a basic improvement on 
the conventional push back procedures 
(Fig 401) 

Partial if not total failures in cleft 
palate surgery are not uncommon This ap 
plies particularly to residual perforations 
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Fio 40J Principle of lining riw surface of palale flap m push back operation This 
aids in a\oiding late postoperatue contractures of repaired palate (See Burian s 
pharyngeal flap la tCTt ) 



Fig 402 {Left) Common residual defects m cleft palate surgery small opening m 
the vicinilj of the incisue foramen and minimal separation of the u\ula {Right) 
Alethod of preventing patient from disturbing palatal repair with his tongue Two or 
three cross wires are placed to span dental arch and a cellophane or fiberglas pack is 
insmuated between the wires and the repair 
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ABC 

Fig 403 An obturator for use in feeding 
dell palate cases (Albray) 


lemaining in the region of the inasive fora 
men, at the juncture of the hard and soft 
palates^ and of the uvula Careful original 
repair accepted, one must often look into 
the habits of an indiv idual to find the real 
reason for repeated failures This applies 
to adults as well as children Often the 
patient commits willful indiscretions, such 
as slicking hvs longue into the repair until 
the latter gives viav Precautions must be 
taken against such problems (Fig 402) 

M here operation for cleft palate has to be 
delayed for an) reason the question of ade 
quate feeding of the infant becomes an 
important one Ordinanlj the dropper or 
gavage method is adequate The«e are never 
theless beset nith certain difficulties, haz 
arcls and risks To make the feeding of 
these infants easier, R A Albray, in co- 
operation with Lyndon A Peer, has devised 
an obturator made of lucilone, a plastic 
material 1 inch in width, 1)4 inches long, 
and of an inch thick, roughly oval 
shaped and slightly concave, which, b> 
means of a stainless steel wire clasp, grips 
the neck of the bottle over the base of the 
rubber nipple (Fig 403) The size and the 
shape of the obturator is such that it fits 
almost anj average infants palatal defect 
This allows feeding via bottle without the 
difficulties and the complications usually 
attending it Because of the material which 
goes into its construction, the obturator is 
easily sterilized 

In certain instances, in spite of retroposi 


tion of the palatal tissues by means of the 
Dorrance, Brown or Burian procedures, 
Sufficient nasopharyngeal closure is not to 
be attained, and the patient continues to 
have the voice so characteristic of cleft 
palate cases In such instances the so called 
W'ardill pharyngoplasty may be done for 
the promotion of velopharyngeal closure 
This is accomplished by advancing the pos 
tenor phary ngeal wall forward At the level 
of Passavant’s ridge a transverse incision 
is made into the mucous membrane This 
should not be so deep as to go into the 
prevertebra! fascia The mucous membrane 
IS then undermined superiorly, including 
the superior CDDSlrictoj-, as high up as is 
possible and downward for approximately 
the same distance Adequate lateral eleva 
tion of the mucosa is then done on both 
Sides, and the incision is closed m a vertical 
direction If the lateral elevation of the 
mucosa is adequate, that is, extending past 
a ridge caused by the lalpingopharyngeus 
muscle, the folds of the latter are brought 
together in the midline Burian s flap is 
more dependable 

No attempt has been made toward de 
tailed discussion of any of the procedures 
cited for the repair of either the cleft lip 
or cleft palate (except insofar as the lllus 
trations indicate the vital steps in the pro 
cedure), because the size of the text does 
not permit It is a subject to which volumes 
have been dedicated since the turn of the 
century • An outline of basic problems and 
procedures has been nevertheless thought 
necessary to indicate to the student the 
extent and ramifications of the field of gen 
ecal plastic surgery 

Tbaumatic voms of the oral cavity, as 
indicated heretofore, often consist of large 
perforations of the palate m conjunction 
with extensive scarring of the lining of the 
mouth and injury to the tongue In such 
instances freeing of the tongue ind etci 
sion of scar tissue of the lining of the mouth 
*Sre G M Dorrance The Op^ralue Slory of 
Otft Palate Philadelphia Savndets '93J 
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Tie 404 {Left) Gunshol perforation 
of hard palate (Rig/tl A type of 
acrylic prosthesis designed for coverage 
of perforation of palate bottom) 

\crylic prosthesis in position Note 
secure aUachmeni to molars 

should precede reconstruction of the palate 
In the interim some t>pc of occlusive ap 
pliance should be devised to eliminate the 
perforation m the palate The appliance 
may be made of acrylic as a part of an 
overall dental appliance constructed b> the 
dentist (Fig 404) As with most such ap 
pliances and particularly in younger people 
they are not tolerated well and often are 
considered a nuisance Therefore advantage 
has been taken in such instances of the 
existence of the soft acrylics and a button 
type of obturator has been devised The 
smaller extremity of the appliance is made 
of soft acrylic which is rather easily in 
serted into the perforation in the palate 
whereas the actual obturator surface of the 
appliance consists of hard acrylic both of 
which are fashioned after a preformeil mold 
of the perforation and the shape of the 
injured palate 

Oro antral Fistulae Another fairly 
common partial void is the oro antral fis 
tula This may follow a tooth extraction 



a gunshot wound an antral infection or the 
removal of a tumor of the palate (Fig 
404) Its permanent closure may be a vex 
ing problem most frequently due to the 
failure or difficulty of providing a "iecure 
lining for the closure A reliable repair may 
be accomplished by the rotation of mucosal 
flaps over the opening but only when such 
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Fig 40S Appearance of obliterated 
buccal sulcus (for treatment, see text 
and Fjgs 169 left, and 357) 


a flap IS lined or another flap is shifted m 
raw side out to act as a lining for the cover 
mg flap Closure should only be done after 
one IS certain that the antrum is clean and 
that adequate drainage between it and the 
nose exists 

\\here the foregoing procedure is impos 
sible the one of Dunning ^suggested by 
Risdon) is recommended It consists of the 
shifting of a large adjacent palatal flip 
contiining the palatine artery over the 
antral opening completely denuded of its 
soft scarred tissues down to bone, and tuck 
mg the palatal flap under a labial flap 
(or vice versa) so the two overlap 

Derancfments 

Segmental The reconstitution of the 
shape and the form of the oral cavity is 
iccomplished by complete excision of all 
scar tissue within the mouth If the result 
ant raw area is small, it may be ablated 
by mshiftmg of colhteral mucosal flaps 
\\ here the raw area is large, is in the 


creation of a new sulcus behind the lower 
lip coverage of the raw surfaces by a split 
free skin graft wrapped raw side out on 
an appropriate appliance attached to a den 
tal spfint IS the best solution (Fig 169, 
left) A supplementarj splint must be worn 
for from six weeks to two months to prevent 
shrinkage of the free graft (Figs 356 357 
and 40S) 

OsopiiARVNx Stenosis of the oropharynx 
or the nasopharynx are derangements nrely 
seen They may be congenital or acquired 
The acquired type may follow tonsillec 
tomy the ingestion of carbolic acid, or ex 
tensive infections \\ here an adhesion exists 
between the base of the tongue and the 
tonsillar fossa if not too severe m extent, 
It may be resolved by a procedure outlined 
by Kazanjian • This consists of elevating a 
mucosaf flap from the region posterior to 
the molars perlicled superiorly on the soft 
palate and rotated into the raw area created 
by excision of the scar tissue The raw 
donor area is then covered by a sliding flap 
mobilized from the buccal aspect of the 
lower jaw or the lining of the check on 
the same side 

In more extensive cases Dorrance reconi 
mends the Unmg of an artvfvcval cavity nn 
each side of the stricture with a free skin 
graft and later connecting these cavities 
with the opening which remained in the 
pharynx in the region of the stricture 
Curtisf reported on a case of extreme 
<)tenosis of the oropharynx which was cured 
b> exposing the stenosed pharynx through 
a transverse cervical incision A pedicled 
si m flap was then shifted from the lateral 
side of the neck into the raw area of the 
pharynx The opening in the neck was 
closed by a subsequent operation 

For nisopharjngeal stenosis or alresn 
H S Vaughan recommends free grafting of 
the surgically opened palatophirjngeil 
area He maintains the nasophir>ngeil 

•J Ora? Sure 3 1 64 169 194S 

tAim Sur? 82 79 1901 
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opening by co\ering rubber tubes with 
Thiersch graits and suturing these rirml> 
mlo the Hteral phar>ngea\ wall at Ibesimc 
time inserting a silver diaphragm into posi 
tion between the skin co\ered lubes so as 
to keep the soft pihte separateil from the 
posterior plnrjngeal wall The silver dia 
phragm is splinted in place b} means of 
sutures passed up into and out of the nose 
and tieii over the columelli It is a hi^hl} 


which are then crossed thiN lenglliening the 
original extent of the frenum and freeing 
the longue 

There is a vast arraj of oral derange 
ments such as periodontoclasia denture 
sores odontogenesis imperfecta the conse 
quences of deficiencj diseaees allergies and 
man> others which arc of esscntnll> den 
lal concern or fall to the lot of the internist 

General Overall derangements of the 



Fig 406 Sublingual dermoid m man aged 40 Note unusual size of 
neoplasm with sublingual duct attached Patient was edentulous but could 
wear no bridge until after extirpat on of dermo d 


specialized method and should not be nec 
essarj unless repair by local tissues and 
stent molds is out of the question 
A more common mlra oral derangement 
IS the so-called tonguetie which can be 
ablated either b> simple transection of the 
sublingual frenum or still better bj a web 
splitting Z plasty This is done by incising 
the frenum lengthwise and then projecting 
two additional incisions m the form of side 
arms at 50“ to each side of the original inci 
Sion so as to form two triangular flaps 


oral cavity are usuallj of traumatic origin 
Their management must be subdivided into 
the various segmental features and dealt 
with step by step The normal septic con 
ditions of the oral cavitj and its importance 
in nutritional maintenance of the patient 
mitigate against the success of over ambi 
tious one stage procedures 

Excesses 

True excesses within the oral cavity con 
sist of macroglo'isia macrogingivae hyper 
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trophied uvula redundancies of the mucosa 
and other tissue excesses most of which are 
amenable to simple excision and closure In 
a recent case of congenital macrogmgivae 
reported b> Byars and Sarnoff the only 
treatment used was complete radical resec 
tion of the hypertrophied gingival tissue 
without removal of teeth The condition is 
so rare that no standardized procedure can 
be prescribed 

Macroglossia may be dealt with by re 
setting a wedge from the midlme or one 
wedge from each side of the tongue Both 


particularly dermoids which in certain m 
stances may mimic the appearance of un 
usual size of the tongue (Fig 406) For 
the adequate treatment of carcinoma of the 
tongue the student is referred to textbooks 
on general surgery and those devoted ex 
dusively to this subject (hig 407) 
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Neck (Gervicoplasty) 


The neck region deicr\esi separate con 
suleration for three reasons ( 1 ) its embrjo 
logic development and anatomic composi 
tion are unique, and (2) both congenital 
as well as acquired afilictions of the neck 
frequenllj become special surgical issues 
because of laryngeal or pharjngen! compli 
cations (3) Afilictions and defects of the 
neck, whether congenital or acquired, fre 
quentlj are isolated to that region or ex 
elusive of other parts of the head 

VOIDS 

Total 

The total voids of the neck which are 
encountered are of congenital origin Trau 
malic total voids of the neck arc incon 
sistent with life The congenital condition 
which nn> be considered a total void of 
the neck is the result of profound aberra 
tion m the development of the «iecond, third 
and fourth branchial arches, usually asso 
ciated with a rachischisis and is of such 
extent that it is not amenable to surgical 
reconstruction 

Partial 

Partial voids of the neck may be super 
ficial deep or perforating The first and the 
second usuallj are encountered by the 
plastic surgeon after cicatricnl healing The 
third are extensive losses of neck tissue 
communicating with either the oral, laryn 
geal or thoracic cavities In civilian life 
usually only the superficial type of losses 
are encountered whereas in warfare the 
perforating types of voids arc not un 
common 


The superficial voids are those not in 
volving the thyroid, musculature, or deep 
vessels and nerves of the cervical region 
They are amenable to reconstruction via 
thick split free grafts (Pig 403), or bj 
means of colhleral flaps whose donor site 
may be tlie pectoral region or the shoulder 
girdle The deep voids are best resolved by 
the use of tubal grafts or massive collateral 
flaps Subsequent deep reconstructions arc 
necessary upon the larynx, the trachea and 
other structures which may be involved 
There is a cla«s of perforating voids of 
the anterior neck, not rarelj encountered in 
civilian life, which arc self mfiicteti Schues 
sler in 1944 reported on a case of self 
inflicted excision of larynx and thyroid and 
division of trachea and esophagus with re 
covery” in a patient admitted to an army 
hospital with the history of such a wound 
for apparently no other purpose than “to 
remove his voice box” The patient had a 
transverse incision at the level of the hyoid 
bone from one sternomastoid mu<;cle to the 
other and was brought to the ho«;pital in a 
cyanotic condition with a paper bag which 
contained the hyoid bone with the larynx, 
a portion of the trachea and the esophagus 
This mass of tissue also included the thy 
roid gland with three of the parathyroids 
Schuessler sutured the remains of the esoph 
agus together, after making a vertical inci 
Sion in the neck and then approximated the 
Ups of the incision to the trachea and the 
deep tissues about it A gastrostomy was 
done three days later The neck was ulti 
mately reconstructed by cervical flaps 
brought in from the sides, one of which 
(the left) was turned on itself m the form 
739 
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of a tube t^ho^e ends \\cre sutured to the 
remaining portion of the e^ophisu^ The 
right flip wns then idvinced tcro s the an 
tenor neck to cover The g-islrostom) wis 
closed ind the p-nicnt Avns 'illQ\\Cfl i gen 
eral diet He made in une\entfiil reco\cr> 
without anj coorpUcations tU'cerniWe nx 
months after reconstruction 

One of the most common parlitl \oiils 
IS the trncheotomj wound Repair consists 
of abhtion of all the scar tissue about and 
within the opening the making of a trap 
door flap to one or the other side of the 
opening pedicled on one half its circum 
ference turning the flap o\er the opcnin^ 
rawside out and co\ering this bj another 
flap from the contralateral side of the open 
mg The latter flap is made to be pedicled 
laterally so it can be shifted or slid mediallj 
over the first flap The outer flip must be 
about twice the size of the inner so as to 
cover not only the first flap but whatever 
raw donor site remains after turning 
the original flap over the tracheotomy 
wound 

Another not infrequently encountered 
perforating void of the neck is that follow 
mg radical excision of the larvnx The 
reconstruction of these is a multi stage pro 
cedure First of all the contmuit> and 
potencj of the larjngeal region must be 
established The manner of its accomplish 
ment whether by free graft wrapped about 
a earner or bj a tube insinuated into the 
opening depends on the peculiarities and 
extent of the excision This then may be 
reinforced by neck muscles if possible and 
available Finally the covering tissues are 
brought in to complete the reconstruction 
These can usually be made available in 
the form of collateral flaps rotated into 
position over the repaired laryngeal 
void 

For lack of space in a work of this gen 
era! character the student is advised to 
consult modern texts on surgery or pref 
erably monographs on the subject to be 
found in the appended bibliography 


DI RWGI MI NTS 
SiGMFNTVL 

Tissue derangements of the neck may bt 
superficial or deep iheir subdivision into 
distortions dispheements and misplace 
ments is much more obvious and more 
easily di-'cerncd thin in most other regions 
in the l)ody ilthotigh not exclusively so 

Pistortions which are for the most part 
of tnumatic origin and the results of ccar 
tissue forimlion ire pre eminently illus 
trated by the healed thinl decree bum of 
the neck region Such injuries if allowed 
logo on lo 1 VICIOUS coniraciurc will un 
avoidably result in distortions extending 
bcyontl the neck and involve the face m 
eluding the lower eyelids Thc«e postthermal 
contractures already discussed at some 
length in Chapter 18 Surgerv of Scars 
may become «o extreme that they interfere 
with the basic functions of swallowing and 
respiration The chin usually is pulled down 
to the chest becoming a cicatricial part 
of It 

In the reconstruction of these contrac 
tures the occasional operator and the stu 
dent are warned against one thing above 
all— that IS after the relea e of the con 
Iracture a bewildering raw area results and 
an unexpecteil amount of tissue usually is 
neecicrl for coverage (I ig 408) 

The question is very often rai«ed as to 
whether the cervical contractures are best 
reconstructed by large sheet grafts of split 
skin or whether it is better to repair the 
defect with flaps or tubed pedicles Prob 
ably the best answer lo the question is 
simply What is the depth of involvement 
of the neck tissues^ Tf the fibrosis does not 
I{o beyond the deep fascia of the muscles 
Overlying the thyroid the contracture may 
be released the scar tissue excised and the 
defect free grafted If there is definite in 
VoUement of the deep muscles and the 
trachea particularly where some tyTic of 
reconstruction may be necessary upon the 
latter the better form of repair resides in 
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the use of flaps or tubes Trom an esthetic 
and functional point of vieu the latter are 
certainly preferable to the free graft 
Tissue displacements in the neck region 
are not rare and frequently are the result 
of prior or former surgical intervention 
They may follow the age old and ill advised 
vertical incision for tracheotomy thyroid 
ectomy excision of the cervical lymph 
glands in connection with carcinoma of the 
lower lip or operations performed for the 
eradication of congenital aberrations such 
as the cervical sinus or branchial cyst The 
management of the posttracheotomy scar 
has been discussed in Chapter 18 Surgery 
of Scars Mmost without exception the 
postsurgical derangements of the neck re 
gion may be repaired bj tissue collateral 
to the defect by pedicle flaps (Fig 54) 

One of the commonest tissue distortions 
of the neck is that following overambitious 
X ray therapy of this region m connection 
with superflcial skin conditions hirsutism 
or the thyroid gland This will be described 
in Chapter 58 Skin 
Tissue derangements of the category of 
displacements usually congenital m origin 
consist of certain anatomic deviations and 
anomalies of the deep tissues of the neck 
and are almost always associated with rests 
and cysts of the branchial type which be- 
cau<!e of their frequent tendency toward tis 
sue proliferation will be discussed under 
Exces-ses The revision or reconstruction 
of the tissue misplacements particularly 
that affecting the musculature of the an 
tenor neck must be done in connection 
with the extirpation of the superfluous bran 
chial aberrations and therefore ate treated 
also under Excesses 

EXCESSES 

True 

True tissue excesses of the neck may be 
metabolic endocrine or acquired (deimo 
ptosis of the circus freak) The most fre 
quent types seen by the plastic surgeon are 


the redundant skm of the neck and the 
commonly encountered accumulation of 
adipose tissue in the submental region 
sometimes referred to as double chin The 
former is usually corrected bv the operation 
of cervicofacial rhytidectomy (Fig 337) 
and the latter by a submental incision with 
extirpation of the superfluous subcutaneous 
fat with or without myoplasties of the sub 
mental musculature 

Falsd 

Foremost among the false tissue excesses 
of the neck region are the so called thyro 
glossal cysts and Cervical sinuses These 
have their origin in some form of aberra 
tion in the derivatives of the second third 
and fourth branchial arches probably at the 
time when the second descends caudalward 
to co\er the recession of the third and 
fourth arches mward This in connection 
with the development of the tongue gives 
rise to the so called thyroglossal cysts 
Either the cervical sinus or the thyroglossal 
cyst may exist separately or in combination 
with each other They may be of compara 
tively slight extent or may involve a sur 
prising amount of the cervical region The 
cure of the e conditions lies in total extirpa 
tion In the case of the thyroglossal cyst 
the remains of an aberration of the thyro 
glossal duct the exposure the dissection 
and the extirpation of the superfluous tis 
sue frequently reaches deep into the sub 
stance of the root of the tongue The extir 
pation of a cervical sinus of any extent may 
necessitate exposure of the tissues of the 
neck up into the tonsillar fossa The cervi 
cal sinus may be unilateral or bilateral Tor 
details of surgery in the extirpation of these 
congenital entities the student is referred 
to textbooks on general surgery 

Not infrequently with the conditions 
mentioned above there is considerable dis 
placement and distortion of other structures 
of the neck particularly the submental raus 
culature This at times results in a condi 
tion of pseudomicrogenia in appearance It 



(Top, lejt) Sescre bum contncture of the neck Note areis of necrosis 
and breakdown of scar o\cr bon> prominences The palieni had <e%ere 
difficulty in swallowing (Top, right) Postoperative condition (30 dajs) 
after transection of contracture umlermininR extension of head and free- 
Rraflin? of surgical defect (Pollom, left) Another instance of correction 
of a severe cervical contracture by thick «plit skin grafts (12 da>’s post 
operatively) (Eotlom, right) Patient shown at left showing neck two 
months after correction within the interim corrections of elbow contracture 
on the right side by thick split free skin graft and on left side by a irans 
position flap and free graft The latter can be «een in part lateral to left 
antecubital region, while the flap is seen to be spanning the fo«sa 
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of muscles transposition or tenoplasties 
(I IK 409) 

Other fil c tissue excesses in the neck 
region are tumors of the th>roi(] carci 
nomi of the larjnx amjJoicI tumors meta 
static carcinoma of the neck chordomas 
sulcus tumors (branchiopenic) carotid bodj 


Tic 409 (left) Ixtensne th>ro- 
f,Iossal duct cjst Probe indicates 
caudal extension be>ond iht suprasternal 
notch where it ended as a blind sac 
\otc cleft of mandibular symphj sis with 
unusual neck development (Bottom, 
left) Preoperative profile view of pa 
tient to show lack of prominence of 
chin (Botioft rig/it) Improvement of 
profile of neck and chin following 
extirpation of duct cyst and revision of 
cervical musculature 



IS not a true lack of development of the 
cbm For esthetic reasons it is necessar> 
to make readjustments of the submental 
musculature particularly m the region of 
the hyoid bone Ever> case must be done 
upon its own merits and findings In gen 
eral, the operation involves foreshortening 


tumors diverticula Hodgkin s disease and 
man> others whose surgical management 
and treatment is not pertinent to this text 
in view of the adequate descriptions which 
the student may find in texts on general 
surgery 

\\hat is pertinent from the standpoint of 
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the plastic surgeon is that the approach to 
the enucleation or extirpation of many of 
these malignancies the management of the 
neck tissues during dissection and accurate 
anatomic closure of the surgical defect al 
ways should constitute an important part 
of any type of surgery of the neck It is 
only thus that one avoids the not infrequent 
postoperative tissue derangements leading 
to unnecessary subsequent reconstructive 
procedures At the risk of repetition the 
student is warned against making vertical 
inasions particularly in the midlme of the 
neck In exceptional cases u here these are 
absolutely unavoidable the ultimate closure 
should not be a mere reversal of the surgi 
cal approach but rather take the form of 
a Z plasty \\ here undue surgical trauma 
to the neck tissues may be the price of the 
conventional single honiontal incision »l is 
far better to use tno parallel horizontal 
incisions one high and the ocher low This 
permits elevation of the skin and subcu 
taneous tissues of the neck in the form of a 
double pedicle flap nhich can be easily dis 
placed upward or downward thus giving 
ample exposure of the deep tissues of (he 
neck Where extensive unilateral cervical 
dissections are done parallel horizontal or 
oblique incisions of the neck may be con 
nected at one extremity thus allowing for 
the reflection of a single pedicle flap with 
ideal exposure Illien the flap u* returned 
to its original sue its free extrenuly should 
be split for a distance of one half to one 
inch this allows for a wedge closure or 
a modified 2 plasty It ^so precludes 
fiddlestring contractures postoperalnely 
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Nose (Rhinoplasty) 


Historically, the idea of plastic surger>’ 
seems to center about reconstructions of the 
nose Total reconstruction of the nose has 
been approached in four different wajs 
sometimes referrcil to as the Indian, Italian, 
I rench and a combinerl method which ma> 
be termed the Anglo American approach 
The first is basetl upon the use of the fore* 
head as the donor site for the needed tis- 
sues The second is based upon pediclcd skin 
and subcutaneous tissue originating on the 
upper arm The third is founded upon the 
tissues immediately surrounding the defect, 
mostly from the cheek areas and supple 
ment^ by tissues from the neck The \nglo 
American approach is based upon the con 
cepl of tubing of tissues Contemporarily 
and selectively, all four methods are em- 
ployed, depending upon the e'tact nature 
and extent of the defect and the avail- 
ability of donor sites 
Delay m the development of total rhino 
plasties was not so much due to the methorls 
employed as it was to the absence of asepsis 
and to the lack of appreciation of the im 
portance of a good lining to the lasting 
integrity of the reconstruction Asepsis is 
even now to a great degree maintained by 
the concept of tubing the pedicle, which has 
made the Anglo American method the one 
of choice for two decades The matter of 
lining has not been completely solved to 
date, although its unquestioned import is 
appreciated by all those working in this 
field The most recent tendency in the total 
reconstruction of the nose is to revert back 
to the Indian forehead flap with a comple 
ment of so called collateral French flaps 
The quality of the final re«:ult in a total 


rhinoplasty is to a formidable degree de- 
pendent upon accurate preoperative diag- 
nosis and planning This cannot be over- 
emphasizeil and should be constantly borne 
m mind by the student because tlicreupon 
depends the wisdom of choice of method 
and telling application of procedure This 
includes not only intelligent choice of donor 
Site but mciiculous investigation and evalu- 
ation of all the tissues comprising the dc 
feci, as well as tho«e collateral to it 

VOIDS 

Total 

Total loss of the nose in the strictest 
sense, is a rare condition Ihis implies not 
only the loss of the soft tissue^ of the nose 
but all that which comprises the skeletal 
support of the appendage The almost un- 
avoidable and usually concomitant derange- 
ments of the tissues collateral to the nose 
arc in themselves a problem not encountered 
in subtotal voids (fig 410) 

\11 reconstructions of the appendage 
begin with providing skin covering and 
lining for the new nose The lining must 
Consist of skin because mucosal tissue is not 
available in sufficient quantities The lining 
may be appended to the covering tissue 
prior to the latter’s transfer by means of 
a free skin graft deposited under the donor 
tissue three or four weeks prior to its migra- 
tion It may be provided for by the infold- 
ing of the donor ti«sue, so that the covering 
tissue IS actually transferred in the form of 
a self lined flap or tube Finally, the lining 
may be supplied by one donor area, and 
the covering may come from another In 
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thai case the (ormer usually takes the form superimposed upon the turned up French 
of cheek fl^ps turned over and into the de flaps whose origins are the cheeks (Fig 
feet epithelium into the no^e whereas the 411) The opinion is commonly held that 
covering tissue is then taken from a second the only part of the new nose which it is 
donor site either the forehead or a tubed necessary to line is its lower or alar portion 
pedicle from a more distant region which is This is in part an avoidance of a techm 



Fic 410 Subtotal loss of no«« wilhreconstruction \ia lined forehead 
llap Skeletal support bi autogenous rib cartilage (Prof Burtan) 
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Sli4 09 foreheod Tull- th ckness free groft 



ABC 

Fig 41 IA "Methods of reconstruction in total rhinoplasty 


cally difficult problem the lininR of the that cavitary reconstructions intended to 
entire ne^^ nose Another untenable atti maintain their integrity of form and func 
tude is that complete reconstruction of the tion indefinitely must be completely lined 
skeletal framework is not necessary In and fully supported 

other words, the patient starts out with An important functional detail m the 
nothing and therefore a fair likeness of a total reconstruction of a nose is the ade 
nose seems to be adequate to both the pa quate reconstitution of the nasal apertures 
tient and the surgeon This attitude is not This is dependent upon excellent formative 
entirely consistent with the basic pnnaple construction of the alar extremity of the 
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Fig 4 1 IB Methods o( leconstruclron in total rhmoplasly {CoiiUmied) 


appendage ^3 indicated above this may be 
accomplished by the simple expedient of 
free grafting the undersurface of the cover 
mg tissues or infolding the latter The first 
method fails entirely in this respect because 
It fails to take into account the importance 
of a good columella This problem is more 
adequately solved by some type of geo 
metric patterning of the free end of the 
llap or tube whichever may be userl so 
that when the rarious segments of the pat 
tern are turned in and under 1 well formed 
columella results The latter stabilizes the 
form of the ala (tig 411) 

The fiml need in total reconstruction is 
the supporting tissue This may consist of 
bone or cartilage Some surgeons speak of 
acrylic nory or even metals m this connec 
tion The inanimate material is never rec 
ommended by experienced surgeons The 
bone may be brought to the recipient site 
incorporated within the soft tissues or sepa 
ratelv The former method is i difficult one 
and unreliable ^\hen bone is used as il 
more frequently is now than heretofore it 
IS usually brought in as a free graft whose 
donor site is the crest of the ilium or one 


of the clavncles Rib cartilage is so fre 
quently employed because it is easier to 
shape and carve but is ultimately not as 
reliable as bone particularly for the upper 
half of the new nose It has a greater tend 
ency to warp and thus deform the soft 
tissue reconstruction Preserved cartilage 
has been reported as successful although 
from the standpoint of permanency and the 
authors own experience it is a rather 
doubtful contention Vutogenous cartilage 
in the form of thin strips is undoubtedly 
the best supporting material for the alar 
extremity of the new appendage 

Partial 

Partial losses may be either subtotal or 
regional (Fig llA) Fitheronemay be full 
thickness or superficial — as is the case with 
other appendages such as the lip lid or the 
auricle The most common regional full 
thickness losses are those of the glabella 
the bony dorsum tip alae or septum The 
individual tissue losses may involve the 
skill artilages or the lining Losses in 
volving the region of the glabella or the 
bony dorsum may be repaired most readily 
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Fig 413 {Left) Traumatic \oi<l of bony dorsum Complete one stage 
reconstruction by transferring extirpated cartilaginous dorsum (rotated 
through 180“) into ghbella {Right) One year postoperalne (see text) 


by advancing a pedicle flip dowmvard from 
the midlme of the forehead after exasing a 
triangular area from above the raeihal ex 
tremities of the ejebrovvs and supenmpos 
the flap upon a lining v\hicli can usually 
be supplied by undermining the mucosa of 
the inner nose and advancing it into the 
midline '\fter complete organization of the 
soft tissues the flap ma> be elevated by 
intranasnl approach and a small strip of 
cancellous bone or cartilage inserted (Fig 
412) 

In a patient who had a large nose before 
injurv deep losses of the bonj dorsum may 
be correcte<l by carefully dis«ecting out the 
cartilaginous pyramid of the lower nose 
wathout jeopardizing the tip undermining 
the „labelhr region and inserting the carti 
bj^inous pvramid subperiosteally m re 
versed polarity (hig 413) 

Where the foregoing methods are made 


quale a forehead flap or cervical tube may 
have to be used The latter may bring 
with it the bony support from the clavicle 
when transferring the tube to the no'ie 
(Fig 149) 

If the Up proper is lost and can be re 
tneved without loo much contamination it 
may after thorough cleansing be sutured 
back into its original place providing the 
portions of cartilage contained within it 
are meticulously approximated to their 
origins and the skin clo^eil without tension 
Where this is not possible a free graft 
of skin and subcutaneous tissue may be 
taken from one of the ear lobes as rccom 
mended by Pupertuis spre id to the neces 
sarj degree and sutured into the defect 
This may be reelevateil four to six weeks 
later and the necessary cartilaginous sup 
port inserlwl The cartilage for the latter 
purpose may also be secured through an 
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Fig 414 (Top) Total loss of nasal t»p and partial loss of columella (Bottom) Soft 
tissue reconstruction of nose and columella completed via cervical tube 
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Fig 41S (Left) Total loss of nasal lip columella and cartilaginous septum The 
patient does not show complete effects of the latter because a short bar of cartilage 
had already been inserted covering the nasal bones to support the lower extremity of the 
nose without benefit of cartilaginous septum (see Fig 125) (Cfn/er) Supraclavicular 
tube waltzed and imbedded into lining of nose m region of vomer Note that the suture 
line of the tube is showing upward at this stage This phase of reconstruction is deter 
mined preoperatively in order that final reconstruction of the columella would not show 
suture line externally {Rig/il) Final stage of rhinoplasty Support to nasal tip and 
columella has been accomplished via osteoperiosteal graft taken from the right clavicle 




lie 416 Operation for restoration of the lower portion of the nose (Bayer fayr) 
(.Left) Outline of cheek flaps (Center) Flaps turned over and sutured in position Note 
method of formation of columna (Right) Pedicles cut and sutured to slump of alae The 
surface may either be grafted or covered with an arm flap 


incision on the posterior aspect of one of 
the auricles Complete loss of the tip and 
columella may be restored b> a cervical tube 
(Figs 414 and 415) 

The reconstruction of the alae is a com 


paratively difficult task pirticularl> where 
this lias to be accomplished via the impor 
tation of tissue from other regions of the 
bod} In such instances it is usuall} intro 
duced in the form of a lube which is then 
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flap« lo form the lining rmj be turned 
do^vn from the 'sides of the no e (I ig 417) 
The raw area ma> then be coaeretl bj a 
thick spill graft ccr\ical lube or forehead 
flap 

J Barrett Bro«n Cannon and their co 
workers lia\c rccentlv revived the u'^e of 
the transfer of full thickness <eclions of the 
uncle properly selected to the nasal de 
feet 1 Konig employed and rcportcrl the 
nicihod in 1914 but the procedure fell into 

lie 417 (/-c//) Type of nasal void 
aoicmlablc to reconstruction on the prin 
ciple of the Bayer lavr procedure 
(iiollom) Beginning of reconstruction 
of nasal void according to Bayer Payr 
principle The raw surface if inturne<l 
paranasal flaps may be free grafted («ee 
hig 420) or covered by arm flap Note 
shape of nostrils without any support 
except limber of skin and subcutaneous 
ti<sue 





sutured to the alar defect This is not 
entirely satisfactory becau«;e such importa 
tions seldom match the original in color 
A more satisfactory procedure is that 
based on the method of Bayer Payr (Fig 
416) If the alar loss is not complete the 


disrepute and was not revived until the 
present (see Fig 107) 

Partial losses of the septum leading to 
the so called saddle no«e are frequently 
seen by the plastic surgeon They are not 
uncommonly due to submucous resection 
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This void in the septum and derangement 
of the contour of the nose is comparattvely 
easily corrected by elevating the depressed 
area of the appendage through an intn 
nasal incision and inserting an appropriate 
piece of cartilage The best donor site for 
the latter is one or the other auricle Where 


guide suture which may be silh dermal or 
fine wire is then tied very looselj over the 
dorsum and left for 36 to 4S hours (For 
principles see Tig 419 ) 

In depressions or saddles involving 
the major extent of the dorsum (usually 
associated with drooping or deviation of 



Fig 4IS {Left) Showing l>'pe of saddle nose frequently the result of 
submucous resection {Right) Two years postoperative Spring type recon 
struction of saddle nose via auricular cartitages or clavicular bone («ee test) 
In this case clavicular bone was used (see Fig 419) 


the saddle is quite pronounced sections of 
cartilage may have to be taken from both 
auricles through a posterior approach 
Where this is done (a frequent method of 
correction resorted to by the author) the 
two narrow curved bars of cartilage are 
approximated by i fine chromic suture with 
their concavities apposed and inserted into 
the bed prepared over the defect in the 
«eptum by means of two long intestinal 
needles v^hlch act as guides in the piropcr 
orientation of the graft (Fig 418) The 


the tip) I find that narrow strips of bone 
taken from the clavicle are far superior 
to cartilage (Figs 419 and 143) 

Losses of the columella nnj be restored 
bj local tissues taken from the upper lip 
paranasal region or by a small tube walt/cd 
in from the neck postauricular or supra 
clavicular regions 

Specific tissue Jos«cs of the nose ^re 
almost invariably repaired by free grafts 
WTiere the skin of the nose is lost this is 
best replaced bj a free full thickness skin 




VOIDS 


757 


graft taken from a nonhairj area such as 
the neck, pcctonl region, underside of the 
upper arm or the hypochondria The appli- 
cation of such a graft to the nose is man 
aged in the same way as a free full thickness 
graft anywhere else on the body (Chap 16) 
Kecausc the splinting of a free full thick 
ness skin graft covering the entire nose is 
somewhat difficult nn<l inconvenient to the 
patient, on occasions, the author has con 
structed an acrylic moldetl splml for this 
purpo'-e This may be strapped to the lore- 
head and IS of such dimensions that it 
allows for an air 'pace of approximately 
yio of an inch between il and the nose 
This allows for the use of white petrolatum, 
as an exclusive proximal dressing over the 
graft The undersurface of the splint is first 
covered with petrolatum then is inverted 
and presseil snugly against the grafted nose 
so that almost perfect hydrostatic pressure 
IS applieii over the entire graft including 
the alar nms It is a more technical proce 
dure than an ordinary dressing but results 
in a finer quality of repair and less scar 
than the dry dressing method (Fig 420) 
The loss of lining of the nose, leading 
to atresia, is remedied by thorough and 
complete excision of all scar tissue within 
the nose and substitution of the lost lining 
by a free split thickness skin graft The 
latter may be splinted into position by some 
type of packing, which is usually made 
quate, or the more reliable method of a pre 
formed acrylic plug This may be held in 
place by external adhesive strapping or 
better still by a metal bar support originat- 
ing in an appropriate dental appliance fas 
tened to the upper teeth (Fig 169, r$gfil) 
Voids in the nasal cartilages can almost 
invariably be compensated for by “flake” 
grafts taken from the auricles These small 
grafts must be properly shaped and should 
have penchondruim only on their concave 
sides If the cartilaginous voids are minimal 
they may often be compensated for by 
mobilizing small segments of cartilage from 



Fig 419 Spring gnft of saddle no'e 
Typical late deformity following 
fracture of bony vault (Rigfil) A tun 
net IS made under ^oft tissues of dorsum 
through buttonhole incision under one 
alar genu the periosteum ts (reshenetl 
a wedge is mane in frontal bone and 
two bowed clavicular grafts with con 
cave surfaces apposed are tied together 
and up *iTiil into ftotiial wedge 

The longer inferior leaf of spring/graft 
projects into nasal tip elevating it as 
shown without need for columellar 
support Note silhouette of improved 
nasal form (see Fig 418) 

the contralateral member or taking flakes 
of cartilage from the septum through a sub 
mucous approach The latter is much more 
laborious and discomforting to the patient 
than using the auricle as a donor site 
Voids in the bony skeleton of the no'e are 
still, for the most part reconstructed by the 
insertion of autogenous nb cartilage The 
mobilization of the latter is a more formi 
dable task than the reconstruction itself 
and not alway's as satisfactory as one might 
hope for For that reason preserved homog 
enous cartilage is recommended by some 
surgeons Although this is successful on 
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Fio 420 {LeJO Patient wearing aciybc splint over free full thickness skin graft 
covering entire nose Note interrupted sutures under splint The only medium between 
splint and graft is white petrolatum (Rigfit) Showing completely grafted nose a weeks 
after remo^al of spl nt 7 weeks postoperative 


occasion its reliability does not remain un 
questioned Probably a more serious obiec 
tion to It IS the fact that if a secondary 
correction must be done on a nose contain 
mg homogenous cartilage long after the 
original operation the preserved cartilage 
will be found to be very brittle drj and 
exceedingly difficult to shape in situ with 
out fragmenting or fracturing The approach 
to such a cartilage graft is always impeded 
b> cons derably more scar tissue than where 
autogenous cartilage has been emplojed 
For the foregoing reasons and because 
the technic of grafting has maternJly im 
proved in the past decade cancellous bone 
IS the material of choice where extensive 
bon> voids exist within the frameworl of 
the nose The usual donor site for the bone 
IS the crest of the ilium which is mudi 
easier of approach than costal cartilage 
(I igs 421 and 422) 


DERANGEMENTS 

Segmental 

Segmental derangements of the nose are 
most frequenllj the result of skeletal in 
volvement This results in esthetic deformi 
ties which may or may not have functional 
implications Such derangements are most 
(cequentlj the late results of fractures of 
the nasal bones m childhood or the con 
sequence of ill advised or incompetent sur 
RCrj 

Fractures of the nose are the commonest 
of the acute derangements and for the most 
part are handled inadequately by the sim 
pie process of incompetent elevation pack 
mg and wishful thinking The original 
repair of a fractured nose is a major sur 
gical emergenc> Not because it is a matter 
of life and death but because its functional 
and formative implications may be severe 




Fic 42 lA (Top lejt) Traumatic defonnity of nose 22 years standing l\oteexces 
sive Dare of nostril (Top, right) Nasal deformity after reconstruction via iliac bone 
graft 3 years postoperative Note corrected flare of nostrils and better position of ala 
(Bottom, lejt) Front view Note great amount of soft tissue disortion due to presence 
of large amount of fibrous tissue m nasal region (Bottom right) Front view of pat ent 
as pictured above 3 years postoperative 
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and ultimately costly The immediate re 
establishment of a badly fractured nose 
should be done with all the operating room 
privileges accorded fractures of other parts 
of the body Classical surgical cleanliness 
should be observed all repositions of broken 


simplest form of splinting is always the 
best Lead sheeting oi an inch m thick 
ness covered b> chamois or adhesive plaster, 
stainless steel wire gauge 25 to 30, and 
Cellophane ribbon or fiberglass tape as 
picking can accomplish excellent results if 



Fic 42IB (ie/0 Gable shaped iliac bone graft inserted into nose 
for total support (2 months postoperative) Note attachment of bone 
graft to nasal process of frontal bone (Right) Same patient, 3 years 
postoperative Note that there is practically no absorption of the 
bone graft even though its only point of attachment is at the nasal 
process of the frontal (Same case as Fig 421A ) 


parts done under direct vision, wherever 
possible and adequate internal as well as 
external splinting provided The manj ap 
pliances available for this purpose are never 
in themselves as important as the ability to 
conceive of the one method of splinting 
most appropriate to the case m hand The 


employed intelligentlj The making of com 
plicated molds, mixing of expensive anil 
strange waxes for "plinling will produce in 
ferior results unless method and procedure 
are mixetl with an adequate amount of 
brain substance The splinting qualities of 
washed, perforated x ray film for instance, 
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bent in the form of a saddle or rolled into 
a tube and lightU insinuated into the nos- 
trils, are seldom appreciitcd The resiUencj 
of X ra> film will keep an> nostril open 
without the necessity for a pack 
Healed derangements of the lionj arch of 
the nose are verj common and almost al- 
wajs the result of an old nasal fracture 


161 


side of the nose, t\hereas the latter is knonn 
as the short side The correction of this t}!^ 
of nasal derangement consists in splitting 
the nasal bones apart dorsall>, freeing of 
both nasal processes of the maxilla, remo\- 
ing an appropriate wedge from the long 
side freeing the glabella with a chi<el and 
moving the entire bon> mass of the no'e 



Fig 422 {Left) Pronounced saddle nose, the result of an old football 
vnjwry ^Right) Owe yeat alt« cwtectww wl txtxewve sadvlle wo&e s\a sfeaped 
iliac bone graft 


The displacement may be in anj one of 
several directions The commonest forms of 
bony derangements are the so-called twisted 
and the deviated or bowed nose In profile 
the commonest types are the saddle nose 
(Figs 422, 424 and 425) and the traumatic 
hump” nose 

The bowed nose results from the displace 
ment of one of the nasal processes of the 
maxilla inwardly and outward displacement 
and rotation of the nasal process on the 
other side From the standpoint of recon 
struclion, the former is known as the long 


into the midline R here there is a concomi 
tant deviation of the septum as there fre 
quently is, it must be corrected or the 
deviation wall either be irreducible or almost 
certainly recur The nose is then splinted 
bj one or another means in the midline 
until the bonj framework has definitely 
united m its new position (Figs 423 
42i) 

■\ common distortion is the fractured, dis 
located or deranged wing of the alar car 
tilage This results m a concavitv m the 
region of the ala — an obvious defect, par- 
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ticularly in cases where the tininjured alar packed with perforated cellophane ribbon 
\Mng of the other side is prominently con (Fig 426) 

\ex This type of derangement IS most easily One of the commonest displacement de 
corrected by making a marginal incision in rangements of the nose is the fractured 
the nasal lining just below the distorted alar septum The reduction thereof is usually no 
wing carefully freeing the latter from the great problem Its maintenance is more 
o\erlying skin and the underlying mucosa difhcult For the splinting of a repositioned 
amputating it at the cartilaginous genu septum when necessarv Joseph used a fine 



Fid 423 Modified Joseph nasal cplmt 


removing the alar wing and reinserting It in wire suture running from the septum 

an inverted position In other words the through a hole drilled in the base of the 

interna) aspect of the deformed cartilage inferior edge of the nasal process of the 

becomes the subcutaneous or external aspect maxilla opposite to the direction of the 

of the wing This transforms the outer con septal dislocation This procedure is not 
cavity of the ala into a convexity which is entirelj satisfactory because the insertion 
quite adequate in comparison with the un of the wire suture and the drilling of the 
injured «ide One or two fine horsehair su hole in the nasal process is somewhat diffi 
tures may then close the marginal masion cult moreover once the wire sling is in 
md the aperture of the nose may be lightly pO:>ition it is out of easy subsequent con 






FtG. 424. Reconstruction of the typical traumatic bowed nose. Nose was shortened 
at time ol repositioning. {Top, left and right) Preoperative. {Bottom, left and right) 
Postoperative. (See Fig. 427 for splinting of septum.) 
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trol For this reason Blair has devised a 
method of «plmtmg the septum by passing 
a wire sling from it through the soft tissues 
of the floor of the no«e to emerge under the 
upper lip The nire is then twisted around 
a selected tooth so as to pull the septum in 
the proper direction This procedure is 


jected under the tissues of the floor of the 
nostnl and brought out through the alar 
crease It then twisted and turned back 
on Itself so as to form a small hook approxv 
mately % of an inch deep From this wire 
hook an appropriate rubber band is di 
rected over the back of the ear where it is 



Fig 423 The typical traumatic hump no«e (ie/t) Preoperalive {Right) 
Postoperative 


easier of execution but suffers with the 
obvious drawback of a piece of twisted wire 
within the oral cavity It is also difficult 
to readjust 

Where splinting of the septum is an un 
avoidable feature of a major septal correc 
tion and simple packing obviousl) is made 
quate and where the Joseph and Blair 
procedures are impracticable (m the latter 
case the absence of teeth) in selected cisra 
I u«e the following form of splinting A fine 
stainless steel wire sling is passed ihrmigh 
the most desirable part of the septum pro- 


cushoned by two or three kjers of gauze 
or attached to a gauze sling glued to the 
pre auricular region In patients with thin 
auncular cartilages the rubber band has a 
tendency to roll off In such cases an ade 
quate amount of collodion applied over the 
rubber band and the gauze on the back of 
the ear will maintain the contrivance m 
position I have found this procedure to 
have certain advantages Fust of all the 
wire sling IS under direct vision at all times 
and etsilj remoxed when necessvry Sec 
ondly the degree of splinting and therefore 
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Fig 426 {Top left) The deranged alar cartilage Note pronounced concavity of 
the alar wing due to fracture diilocation of cartilage and healing m displaced position 
{Top, right) Correction of alar defonnily by replacing wnng of alar cartilage in turned 
over position {Bottom, left) Front view of alar deformity due to fracture dislocation 
of alar wing on right side (condition 8 years after injury) {Bottom, right) Same 
patient, after reconstruction by replacing dissected wing of right alar cartilage in 
turned over position 
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Fio 427 Controlled elastic splinting of nasal septum (Pick) {Left) Method of 
attaching elastic septal splint to gauze sling over right ear glued to skin with collodion 
{Rtght} Front view showing good position of septum and point of exit of stainl“ss 
steel wnre passing from septum under na«al floor and out through alar create The 
w ire IS attached to rubber band 


allocation of the septum is under direct 
control through interchangeability of the 
rubber band Finally ii causes the patient 
no discomfort and the splinting can be 
maintained for indefinite periods of time 
(Fig 427) 

Another common derangement of the 
nose which maj be unilateral or bilateral 
IS that associated with cleft lip Mihough it 
appears to invoUe only the nostril and ala 
It more frequentlj involves the entire side 
of the nose in unilateral cases Tht> be 
comes e% ident onl> if one follows such nasal 
derangements into adult life The correction 
of such a nasal deformiU is a major proce 
dure in later life U should be done al the 
same time the cleft hp is repaired No mat 
ter at what age it is done the reconstruction 
consists first of the formation of an ade 
quate floor of the nose b> means of tissue 
made available from the outer and upper 
wall of the cleft lip and the fomix of the 


nostril The paranasal region in the cheek 
must then be eTtensi\el> undermined The 
alar cartilage or what there is of it ismobi 
lized completely up into the tip and su 
penorly over the upper lateral cartilage to 
the nasal process and this with the lining 
advanced up into the tip and the dorsum of 
the appendage and secured to the lop of the 
septum ^Vhere insufiicient cartilage is pres 
ent or it is so meagerly dev eloped as to be 
unmanageable a flake of auricular cartilage 
may have to be secured from the infant s or 
patients ear and inserted into the ala In 
extreme lateral displacements of the outer 
extremity of the alar nm the litter may 
have to be freed from the cheek rotated 
medially and sutured to the base of the 
columella This must be accomplished in 
any case to guarantee a good nasal aper 
lure The entire base of the nose must then 
be transfixed by a through and through 
mattress stainless steel wire suture which is 
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tied over lead foil so as to splint the repair 
as a nholc until healing takes place 
(see Figs. 391 and 428). 

True tissue misplacements are usually of 
surgical origin and are the result of inex- 
pert closure follo\\ing excision of small 
cutaneous defects of the skin of the nose 
This is particularly true ^^ith excisions per- 
formed about the tip of the nose, The clo- 
sure of areas of excision about the tip of 
the nose are particularly difficult because 
of the quality of the skin in that location. 
It is a thick and inelastic skin, closel> 
attached to the underlying cartilaginou-^ 
structures. Uecau«e of its inelasticity, 
undermining in this region is not very* help- 
ful. The most common derangement follow- 
ing forcetl closure in this region is the dis- 
placement, kinking or notching of the alar 
rim on the affected side. In consequence of 
these difficulties e\ en the experienced plastic 
surgeon frequently resorts to the use of a 
small pinch graft to ablate a raw area oxer 
the nasal tip Ilecause of the obviousness of 
the tip of the no«e, it is not a desirable 
procedure and usually is done m self-defense 
because of the difficulties associated with 
primary closure 

The former difficulties can be avoided by 
the application of the author’s procedure 
for the closure of arched and circular de- 
fects (see Chap 2 1 “Surgical Geometries”) 



Tic 428 (Top) Typical nasal de- 
rangement associated with inadequate 
rep.iirofdeftIip (Bottom) Reconstruc- 
tion of nasal derangement. 7 months 
postoperative. 



Fig 429. A method of lengthening the columella (Carter) (I^ft) Broken 
line indicates incisions Note incisions in floors of nostrils, shown by broken line 
between c-a and b-d. (7?/^/;/) Pedicles a and b are advanced upward, thus allow- 
ing for elongation of columella and narrowing of base of nose by bringing c and 
d medially after undermining stippled area. 
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Fig 430 Incisions nith mobilization of nasal cartilages and columella used 
in performing a rhmokyphectomy Broken 1 ne indicates columellar transfm 
tion and connection between it and one between alar and upper lateral cartilage 



Fig 431 "Method of elevation of soft tissues and periosteum over bonj 
nasal dorsum This must be carr ed over and across midline of nose from 
one or the other s de so that nasal skeleton is completely free of all soft 
tissue 

To utilize this procedure m connection with the ala as the lesion will permit Another 
excisions about the tip of the nose the ex inasion is then made from the nied al ex 
tirpation of the lesion must follow a geo tremitj of the first and running vertically 
metric design The excision is roughly In over the tip of the no«e as far up as is 
angular with one of the sides bowed Tlie consistent with complete excision of the 
skin IS incised first as far above the rim of lesion These two incisions are then con 
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Fig 432 Special osteotomes used for mobilization of nasal processes of maxillae and 
nasal bones from the frontal Note pointed guard on blade of instrument This prexents 
osteotome from sliding into nasal caxilies and, if held at about a 30® angle to msal bones 
usuallj avoids cutting of nasal mucosa \lso note attached guide This by remaining 
outside of noxe aids in determining course and position of blade during mobilization of 
bony vault (BoIIomi) Chisel with slight curvature of culling end nnlj used in mobihza 
lion of glabella 



Fig 433 {Top) Placement course and angle of incidence of author s nasal osteotome 
in mobilization of nasal bones Jvote that guide remains external to nose thus identifying 
course and position of cutting end at all tunes Also note that pointed guard on sharp 
extremity of instrument, by preceding cutting edge avoids projection of chisel into nasal 
cavity 
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necteci b> a third Actually m a three raw area The pleating of the vertical lip 
dimensional perspective all three incisions in the direction of the glabella is a very 
are segments of an arc rather than straight important detail in the procedure because 
lines Following excision of the lesion the it creates a triangular flap whose free edge 
second and the third lips of the excision are is displaced laterally whereas if the pleat 
undermined somewhat beyond the midline ingweredone in the other direction it would 
of the tip of the nose m the instance of the be displaced medially over the midline of 
first lip and well over the wing of the alar the tip and «o create a suture line much 



AUTHORS GLABELLAR OSTEOTOME 
Fic 434 Afethod of mobilization of glabella via Pick s curved osteotome 


cartilage m the ca e of the connecting lip more obvious than it is on the lateral side 
The incision running parallel with the rim of the ala 

of the ala is never undermined This re- Having spread the triangular flap thus 
suits in a looseness of the skin over the created over the connecting bp of the de 
affected side of the tip of the nose If the feet the second incision is made parallel 
vertical lip of the surgical defect is now with the free end of this flap in accordance 
pleated in accordance with the method with the directions outlined in a previous 
described in Chapter 21 Surgical Geo chapter thus creating the second flap nee 
metrics so that the pleat lies in the direc essary for the closure of an arched defect 
lion of the glabella and is appropriately This second flap can then be displaced m 
incised it will form a triangular flap which the direction of the first incision and the 
coiers much of the connecting bp of the alir nm «o as to cover the major part of 
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Frc 435 (Top, lejt) A type of hump nose aUays consisting of much bone and cartilage 
(Top, center) Same, 6 months postoperative (Top, rigftl) Front view 6 months post 
operative Note good draping and transverse diameter of nose as compared with facial 
width (Bottom, left) Hump removed "Sote that entire hump is m one piece bone and 
cartilage, including portion of cartilagmous septum (Bottom, center) Dorsal aspect of 
excised nasal hump (Bottom, right) Ventral aspect of nasal hump 
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the raw area the remainder or upper seg 
ment of which is covered bj the first flap 
The ts\o flaps are then sutured together in 
their displaced positions so that the re 
sultant suture line is a modified Z 
Formative derangements of the nasal 
apertures are often associated with a short 


nose or stubby columella The former may 
be corrected by Piragoff s procedure 
whereas the latter ma> be corrected by 
Carters method (Fig 429) or modifcalions 
thereof such as Bla rs 
Only the major derangements of the nose 
have been d «cussed because in a text of 



Fro 4t6\ {Top lejl) The Ion® hump nose with hang ng lip {Top rig/t) Post 
operatne {Bottom left) Preopetative fil face view (Bottom rtght) Postoperative 
(tor \enlral Mev see Fig 456B ) 



DHRANCKMENTS 
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of the nose Endless enumerations and dis ployed in the reduction of a macrorhima is 
cusstons are no substitute for mental agility not dissimilar from that used in the tecon 
and e\temporaneous ability Struction of a hump nose 




Fto 438 Management of the na«al cartilages (A) Method of determining 
amount of excision of upper lateral and alar cartilages (B) Incisional ap- 
proach to lower border of upper lateral cartilage and upper border of alar 
cartilage (C) Direction of excision of lower border of quadrilateral cartilage 
Note that excis on is more or less wedge shaped base upwards fD) Identify 
ing projection of upper lateral cartilage after shortening of septum and 
determining amount of excision (E and F) "Vew angle of incidence and rela 
tionship of the two cartilages to each other following appropriate excisions 
If the two cartilages fall together following excision without overlapping or 
diastasis no mtfamsal suturing is necessary following a rhinoplasty 


EXCESSES 

True 

The mot commonly encountered true ex 
cesses of the nose are macroibinia and the 
so called hump nose Alacrorhinia is much 
less common tlun a true hump nose It 
necessitates reduction of the size of the nose 
in all Its dimensions and excision of some of 
all the tissues which constitutes the append 
age Basically the actual procedure cm 


Rhinokyphectomy Probably no one 
procedure in plastic surgery has attracted 
more interest in the past decade than the 
operation for the reduction of the so called 
hump nose Considerable literature about 
rhinokjphectomies is available to the stu 
dent some of which may leave his judg 
ment dangling between two extremes One 
IS that the procedure is an exceedinglj 
simjde one consisting of nothing more than 
excision of the superfluous dor'^al hump 
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Fig 439 The bulbous lip (Top, left) Preoperative condition (Top, rtg/tt) Three 
months preoperative (The slight smudge below the tip of the nose is due to a match 
burn) (Bottom, left) Front view preoperative (Bottom, right) Front view, post 
operative 

with saw or chisel and infracturmg of the novation necessitating the paraphernalia of 
nasal processes of the maxillae The other the architect and the armamentaria of the 
IS that the procedure is some mvsterious engineer Both opinions are wrong the first 
and mathematically complicated recent in is untrue, and the second is exaggerated 
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Fig 440 Method of augmenting the short nostril (I’lcL) (A) Skm incision upper arm 
of which denotes position of new alar rim The lower arm completes a triangular flap 
pedicled on columella which also exposes lower rim of alar cartilage (B) Skm flap 
(No 1) being turned in and upwards into nose in order to show original position of 
mucous Iming (No 2) of nostril This is incised as indicated vertically into nose along 
septum so that a flap is formed pedicled on alar wing This is then turned against ala as 
new lining for the augmented nostril (C) Operation completed (Insert shows 2 dimen 
sional evaluation of the 3 dimensional reconstruction ) The pedicling of flaps is reversible, 
if skin p gmentation or color of lining dictates 


Historically the delineation of the opera 
tion Is credited to Joseph of Germany who 
was not a rhinologist but nonetheless the 
father of most of the rhmoplasiic proce 
dures employed at the present time The 
operation is based upon the complete expo 
sure and accurate sculpting of the skeletal 
support of the nose It can by no means be 
precalculated with a micrometer for tech 
meal reasons Even if this were possible 
It would not be surgicallj reasonable be 
cause such an attitude absolutely disregards 
the phenomena of healing with its many 
formative consequences and structural im 
plications U hat the operation does demand 
IS a keen and subtle appreciation of pro 
portions and relations which for the most 
part are garnered through the sense of feel 
mg m the experienced finger tips of the 
surgeon and through a trained eye It is an 
exercise in freehand sculpting 
The exposure of the skeletal support of 
the no-se is accomplished under local anal 
gesia through an incision exposing the 
lower and dorsal aspect of the cartilaginous 
septum including its lateral cartilaginous 


projections referred to as the upper lateral 
cartilages This incision may begin between 
the base of the columella and the quadri 
lateral cartilage is then carried upward to 
the dorsum of the cartilage which it follows 
to the lower border of the upper lateral 
cartilage and thence proceeds laterally and 
downward to the lower border of the nasal 
process of the maxilla An additional inci 
Sion IS sometimes necessary along the lower 
border of the alar cartilage from the tip of 
the nose to the free extremity of the alar 
wing (Fig 430) 

Once the primary incision has been made 
the blade of the scalpel is kept close to the 
dorsal surface of the upper lateral cartilage 
and by means of cleavage dissection the 
overlying soft tissues are freed upward and 
somewhat over the lower border of the nasal 
bone \t that point an elevator preferably 
with a sharp fore edge is inserted subpen 
osteally and the soft tissues oxerlymg the 
bony framework of the nose are elevated 
onto the glabella then laterally over the 
entire extent of the nasal process of the 
maxilla This is executed bilaterally It is 
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e\lremel> rare for the periosteum to be 
elevated without perforation, parlicularlj 
over the dorsum where it is thin, tight and 
formidably difiicuU to cleave Occasionally, 
in noses with highly elastic skin and soft 
tissues overlying the dorsum of the no^c, 
the entire extent and shape of the hump 
may be visualized (I ig 431) 

The nasal hump may be excised with 
chisel or saw Controversy may exist as to 
which IS the better In fact, and for the 
benefit of the student, the entire question 
may be resolv ed bv say ing that the ability 
and the imagination of the operator are far 
more important than the type of instrument 
used hat the expert may be able to strike 
with a stone, the neophyte could not hit 
with a bow and arrow In fairness to the 
occasional operator, it must be said that 
although more detail can be accomplished 
with the chisel than with the saw, al«o more 
damage can be committed with the former 
than with the latter I have u«cd both 
but prefer the chisel, morlified m two 
ways to suit the exigencies of the proce 
dure (Fig 432) The two re«embte each 
other in form except that one is slightly 
curved and the other is straight Both have 
a subperiosteal guide and an external guide 
which are helpful in delineating accuracy 
of projection The curved chisel is particu 
larly useful in delineating proper curva 
ture of the cut through the glabella 
obviating the necessity for infracturing 
which may result m some unevenness in 
this region 

In the removal of the hump via a chisel 
the cartilaginous portion of the hump is 
first incised with Mayo scissors, scalpel or 
a sidewise motion of the chisel blade itself 
until the nasal bones are reached The re 
quired amount of the dorsum of each lateral 
cartilage is then cut with straight scissors 
and remains attached to the cartilaginous 
septum Once the chisel has abutted against 
the nasal bones and the perpendicular plate 
of the ethmoid, it is driven upward by 
means of a hammer until it reaches and 


glides over the nasal process of the frontal 
bone The entire hump including the lateral 
cartilaginous projections can thus be re 
moved in one piece Only when the student 
IS able to remove the hump of a nose in one 
piece has he gra^pctl the surgical anatomy 
of the problem (Iig 43*) The sides of 
bony vault are mobilized as shown in Fig 
urcs 433 and 434 

With the hump removed the nose is then 
foreshortened by removing a triangular 
piece of the lower extremity of the quadn 
lateral cartilage base upwards of an extent 
consistent with the selected degree of ad 
vancement of the tip of the nose upward 
dig 438C) Thus the no<e is now lower, 
narrower m us upper two thirds and shorter 
The remaining problem is the formative re 
vision of the alar region and the tip of the 
nose Aticquate reconstruction of a hump 
nose IS never attained unless all three 
dimensions are reviseil including the base 
digs 436 and 437) 

The amount of excision of the upper bor 
der of the alar cartilage is determined by 
gently apposing the tip of the no^e to the 
new angle of the inferior border of the 
quadrilateral cartilage and thus visualizing 
the amount of overlap of the alar and the 
upper lateral cartilages (Iig 438A) The 
superfluous amount of the latter is excised 
as It projects down toward the tip (Fig 
438D) The unwanted amount of the alar 
cartilage is then excised by everting the 
upper border with a hook and trimming it 
By splitting the genu of the alar cartilage 
first, the wing can be more easily dislocated 
To lower the tip the columellar end of the 
genu IS brought downward and trimmed 
Where a pronounced lower border of the 
alar wing exists it is exposed by the mar 
gmal incision mentioned heretofore and 
trimmed to the desired extent The trim 
ming of the upper border of the alar carli 
lage may involve the mucous lining whereas 
the trimming of the lower border of the 
alar cartilage should be done after freeing 
It from the underlying mucosa This is 
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aided greall) at the time of induction of 
the local amlgesn b> forcefull> lifting the 
mucosa awa> from the o\erI\ing cartilage 
with somewhat augmented infiltration of 
the procaine (I ig 430) 

The question of resulunng the free ends 
of the cartilages both upper lateral and 
alar, depends upon the amount of excision 
the accuracy of the excision and the pcculi 
anties of the case In most ca«es suturing 
IS not necessary except at the genu of the 
alar cartilage in order to secure the in 
tegrity of the tip Accurate postoperalixe 
splinting usual!} reconstitutes the continu 
It} of the \arious parts of the no e with 
the exception of the columella without the 
need of suture material 

The final step in the operation is the 
approximation of the columella to the new 
lower border of the quadrilateral cartilage 
This IS accomplished b} two mattress su 
tures of the so-called advancing or ortho 
pedic type This consists of inserting the 
suture-carr}ing needle through the septum 
at a point somewhat higher than the Icxel 
at which It enters the columella W hen these 
sutures are tied they pull the columella up 
m the direction of the dorsum of the «ep 
turn thus advance the tip to an extent 
consistent with the direction of the ortho 
pedic stitch and the elasticity of the tissues 
of the columella 

The Cartilaginous Pyramid A common 
tissue excels is the protruding columella 
This IS corrected by removing an elliptical 
section of soft tissue and occasionally a 
minimal amount of the lower border of 
the quadrilateral cartilage just above the 
cutaneous columella The surgical defect is 
closed by direct approximation 

A frequently encountered tissue excess of 
the nose is the bulbous tip (Fig 439) This 
necessitates revision of the upper pole of 
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lie 442 (Top) Method of retluciBg 
the thick alar rini (Bot om) Method of 
reducing the short thick wide colu 
mella \\herc shortness of columella is 
attended by bulbous tip method m Fig 
urc 440 may be used with this 

the na»al aperture as well as the fullness 
of the tip as a whole The former is accom 
plished as shown in 1 i^ure 440 and the 
latter is performed bv trimming of the alar 
cartilage which is exposed through the inci 
Sion shown m Figure 440 \ 

\nother common excess of the appendage 
is the duckbill nose (f-i^ 441) Correc 
tion of this condition is based upon that 
part of a rhinokyphectomy clealm„ with re 
Msion of the cartilages The essential differ 
ence is that in the duck bill nose much 
more of the upper rim of the alar wing and 
lower rim of the upper lateral has to be 
excised Approximation of the trimmed car 
tilages with 00000 catgut is advisable 
Certain specific tissue excesses such as 
the thick alar nm or the short wide colu 
mella may be reduced by simple excision 
as showai in Figure 442 


Fig 44! The duckbill nose (Top /c//) Profile Preoperatixe Note length of tip con 
cavity above alar nm and slight notching of dorsum {Top rig/il) Profile One year post 
operative (Bottom Icjl) \ entral view Preoperatixe (Bottom right) \entralview One 
year postoperatne 






HIBLIOGRAPHY 


781 


False 

Rhinophyma is a h>'perlrophic conilttion 
of {he skin and subcutaneous tissues of the 
nose, probably originating within the epi- 
thelium of the skin glands. Hy some authors 
it IS classifietl w’ilh acne rosacea. 

The condition may be permanently 
ablated by carefullj dissecting or shaving 
off the superfluous tissue. Removal of the 
undesirable tissue may or may not include 
the overlying epidermis. Where It is re- 
moved, the resulting raw area is covereil 
with a thick spht-skin graft. Where it is 
possible first to undermine the overlying 
epidermis in the form of a curtain or a flap 
pedicled on the alar rims, it may then be 
replaced over the fascia covering the under- 
lying cartilages and usually gives a much 
better cosmetic result than where the raw 
area is covered by a free graft (Fig 443). 
In large old rhinophyma, secondary dys- 
tocia of cartilages often demands coincident 
revision of no»e proper. 

The treatment of hemangioma of the nose 
is in principle parallel with that outlined 
under hemangioma of the face. Where the 
lesion is of the extensive cavernous type 
and involves the lining of the nose, it may 
be just as difficult in its treatment as that 
involving the cheek and the lining of the 
mouth Such extensive pathology may mean 
radical excision of a region of the nose or 
even a total rhinoplasty. 

Carcinoma of the nose, if seen very early, 
may be treated by radium, chemosurgery, 
or wide excision of the affected part and a 
subtotal rhinoplasty. Where the lesion has 
involved the nose to a telling degree, total 
excision is unavoidable, including the 
lymph glands of drainage This leads to the 
need for a total reconstruction of the nose. 
Such reconstruction should not be planned 


until one is reasonably certain that no re- 
currence w’ill take place. In the meantime 
the psychological peace of the patient may 
be secured by making him an appropriate 
prosthesis. For detailed surgical manage- 
ment of carcinoma of the nose, the student 
IS referred to texts more or less designed to 
cover this specific subject, such as that 
of Blair (See Fig l52B,/e/') 
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Fig. 443. Rhinophyma (Top, lejt) Profile, preoperative Note deep cleavage be- 
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the reformed cartilages To merely show a rhinophyma may not result in a satisfac- 
tory appendage (Top, right) Front view, preoperative (Bottom, right) Front view, 
postoperative (6 months) 
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Orbit and Lids (Blepharorbitoplasty) 


Reconstructive surgery of the orbit and 
eyelids occasionally implies certain surgical 
procedures such as operations upon the e>e 
muscles the eyeball corneal grafts (Keta 
toplasty) and even intra ocular procedures 
These are not included m this text for two 
reasons because they are not strictly plas 
tic procedures of general interest nor of 
routine applicability and because they are 
fully discussed m modern textbooks on 
ophthalmologic surgery 

ORBIT (ORBITOPL^STk) 

Voids 

Total voids of the orbit and its contents 
may be congenital or acquired In the con 
genital type one example of which is the 
Cyclops there is little that reconstructive 
surgery can accomplish because of the con 
comitant pathologic anatomy of the central 
nervous system 

The acquired total voids of the orbit 
though unusual are not rare in war in 
juries Their reconstruction is in principle 
a. mosa-ic at ^mceduces whwih. will be (oond. 
discussed under the various subheadings 
following Partial \od^ 

Partial voids of the orbit per se may be 
divided into those involving the supra 
orbital ridge the infra orbital ridge with 
the floor of the orbit the malar zygomatic 
compound the lining of the orbital cavity 
and the eyebrow 

The loss of the supra orbital ridge is usu 
ally associated with losses of some degree 
involving the forehead or the frontal region 
superior to the ridge The reconstruction 
of the ridge may be considered a distinct 


procedural problem M hether there is in 
volvement of the frontal region or not the 
supra orbital ridge should be considered a 
separate issue In posing the ridge as a 
specific problem it is much easier to vis 
ualize reconstruction of the orbit so as to 
parallel the normal mate of the other side 
By selecting an appropriately convex seg 
ment of the rim of the ilium a narrow 
strip about H of an inch in diameter of 
the outer cortical table of the bone is care 
fully mobilized It is then wired into post 
lion between the nasal process of the frontal 
bone and the available lateral segment of 
the injured orbit periosteal «'ide down 
(Fig 349 dffi(om) 

Gross losses of the infra orbital ridge are 
best reconstructed in the manner described 
under the supra orbital ridge W here the 
floor of the orbit is involved a flat seg 
ment of the inner surface of the ilium is 
mobilized in the desired dimensions and 
thickness and then wired into position 
periosteal side up (Figs 444 and 445) 

It IS not necessary nor advised that carti 
la%e be us«i la the recoa'LU'iCt.icw. q( the 
orbital runs because though it is some 
what easier to carve and manage it is more 
difflcult to secure in adequate amounts 
Posloperatively it has a tendency to warp 
which bone will not do Iliac bone is much 
easier to mobilize and is more permanent 
and dependable in reconstructions 

Voids of the malar zygomatic compound 
are frequent m wartime and they are not 
unusual in civilian cases V\here actual loss 
of the compound exists it is almost m 
variably attended by considerable loss of 
overlying soft tissues These must be sup 
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Tic 444 {Top, left) Gross gunshot 
\oid of orbit and malar zygomatic com 
pound Note comparatuely large <km 
bulge under upper ejelid This was part of 
the lower lid, completclj misplaced during 
original repair on the battlefront (Top, 
right) Profile view (Bollom, right) Six 
months postoperative Complete soft 
tissue revision was done with reconstitution 
of lower e>elid from the soft tissue nipple 
observable above The supporting struc 
tures for the entire floor of the orbit and 
the zygomatic compound are bone taken 
from the crest of the left ilium Esthetic 
revision of lid still necessary (For parallel 
case, see Fig 445 ) 


plied as coverage for the defect after exci 
Sion of the scar tissue, before insertion of 
the bone graft Although reconstruction b> 
cardfage of the bony foss is frequenffj done 
and IS incidental!}, more satisfactory than 
reconstruction of the orbital ridges per se 
it is far better to replace the loss bj bone 
Certainly there is no need for (nor can 
much be said in favor of) reconstructions 
of the orbit bj foreign substances such as 
tantalum or acr>lic The insinuation of 
dermic grafts, fascia or fat in cases where 
actual loss of the malar zygomatic com 
pound exists is not adequate reconstruction 
from an anatomic or biologic standpoint 
(Fig 13A) 

Loss of the lining tissue of the orbit may 
be handled in one of two wajs ^VTiere the 
loss IS partial, involving less than half of 



the lining this may be reconstituted by 
means of mucous membrane mobilized from 
the lower lip In such instances the mucous 
membrane is sutured into a properlj pre 
pared orbital bed and splinted by the in 
sertion of an adequatel} shaped ball of 
sponge rubber covered by a layer of petro 
latum gauze The sponge rubber splint in 
the form of a ball can then be maintained 
m position by overlying dressings 
Where the lining of the orbit is totally 
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Fio 44S {Top lejt) Reconstructed gross loss of orbit and malar zjgomatic com 
pound with extensive derangement of soft tissues overlying malar zygomatic region 
(This case was quite like Figure 444 preoperatively ) Eight months postoperative 
wearing artihcial right eye The Utter needs additional elevation Reconstruction 
with iliac bone 


gone not enough oral mucous membrane is 
available for total replacement Hence a 
thick split skin graft must be employed for 
the reconstruction (Fig 446) The graft 
should be taken from a nonhairy region and 
wrapped raw side out over a preformed 
acrylic mold or a mold mide of wax or 
stent at the time of the operation In any 
cace the mould should be cut into two or 
possibly three sections before coverage by 
the skm graft so that it can be more easily 
removed at the time of the first dressing 
If between the two pieces of the mould a 
projecting handle is incorporated so that it 
extends for approximately one inch outside 
of the eyelids this may then be used as a 
lev er for external stabilization of the orbital 
mould (Fig 447) 

The total loss of an eyebrow may be re 
pheed in one of three ways by bemisection 


and pedicle transfer of the uninjured eye 
brow (Fig 44S) as a free graft or as a 
pedicle flap The donor site in the last two 
is a selected segment of the hairline The 
important thing is that the hairs m the free 
graft run in a desirable lateral direction 
Where the pedicle or island ty^ie of graft 
IS Used it may be designed with the super 
ficial temporal artery as its vessel of supply 
and then tunnelled under the skm of the 
temple so as to emerge in the proper place 
over the supra orbital ridge The percent 
age of successes in the free graft restoration 
of the eyebrow is not so satisfactory as 
might be expected whereas a pedicle pro- 
cedure IS almost invariably successful 

Dcr vngfments 

Segmental Derangements of the orbit 
may be subdivided m the same wiy as 
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vold^ torcmobt in this citegorj are fnc 
tures of the mihr zjgormlic compound 
I ractures of the malar bone and 2 >go 
matic arch of the temporal though rcla 
tivelj uncommon in civilian life, are fre 
quenl in warfare Jsol too much reliance 
can be placed m detailed diagnosis upon 
\ ray findings m these fractures Careful 
inspection and palpation of the malar z>go 
TnaVit legaoTi and the orbit is nsuaWy mote 
serviceable than rely mg entirely upon roent 
genograms {hig 449) The malar and the 
zygomatic arch must be elevated into posi 
tion to avoid extensive deformity of the 
face This may be accompliched through 
mtra oral approach or extra ora! (tern 
poral) elevation as recommended by Gillies 
(Fig 450) The latter is accomplishe<l by 
making an incision in the hairline of the 
affected side, doivn through the fa«cia of 
the temporalis, and passing a blunt instru 
ment between it and the muscle until it 
impinges under the fractured bones A ful 
crum in the form of a roll of gauze is placed 



fi _ 

Fic, 446 The shin^ined socket. 
(Graft thickness 16/1000 inch donor 
site underside of upper arm ) 



Fig 447 4 tyTie of acrylic extension 
arm used during World War II to con 
tro! temporary eye socket prosthesis 
devised by Dr J Kohout Patient has 
had an extensive reconstruction of fore 
head via tantalum plate and bony rccon 
struction of malar zygomatic compound 
Prominent bulge in the temporal region 
IS the result of a recent insinuation of 
large free fat graft taken from abdomen 

between the instrument used as a lever and 
the underlying temporal tissues and the 
fragments of bone are adjusted into posi 
tion The adequacy of the latter is deter 
mined bv external palpation while the 
fragments are being elevated As a rule, this 
IS all that is neces'^ary since there is little 
tendency for the fragments to be pulled out 
of position subsequently WTiere there are 
coincident involvement and depression of 
the orbital floor the latter may hav e to be 
elevated through a transantral approach 
The antrum is opened via a Caldwell Luc 
approach and the orbital floor is packed 
into position One of the most serviceable 
materials m this connection is dry cello 
phane or fiberglas gauze They nevertheless 
have one disadvantage common to all forms 
of open packing I have therefore resorted 
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lately to the use of absorbable materials 
such as Gelfoam and Oxycel The results 
thus far have been excellent Just enough 
of the material ts packed against the ele 
vated orbital floor to buttress :t Because 
of Its tendencj to adhere to ra\\ surfaces 
It makes a good cplint without the neces 
sity of filling the antrum completely the 
fear of its dislocation or the necessity for 
Its subsequent removal This permits of a 
closed type of operation thus reducing the 
hazard of oral contamination of the antrum 
and the nuisance to the patient of carry 
mg an intra oral pack (Fig 4SI) 

Since derangements of the bony orbit are 


shallow depressions They are usually at 
tended to at a second operation b> inserting 
a double layer of derma (Fig 10) 
Derangements of the lining of an other 
wise satisfactory orbit are represented for 
the most part by scars or adhesions of the 
mucosa to the ej eball The former may be 
excised and the defect closed b> under 
mining and some type of modified ‘7 
plasty If the scar is more or less marginal 
the surgical defect following its excision 
may be repaired by application of the prm 
ciple described in Chapter 21, Surgical 
Geometries for the ablation of arched 
defects (See method of application in 




I- 4,) 


Fio 448 Coyanes method for the restoration of absent eyebrow 
(Beard) The uninjured eyebrow is split and rotated over to the region of 
missing eyebrow in the form of a flap Donor site is closed by direct 
approximation leaving donor eyebixm half i(s original width 


usually the result of healed fracture depres 
sions rather than actual loss of bone they 
miy and can be reconstructed (if of mod 
erate degree) by the use of auricular carti 
lage Where the derangement in the form 
of a depression is extensive it is usually 
best to reconstruct it by bone This maj 
be accomplished b> taking an osteopen 
osteal graft from one of the clavicles The 
use of preserved cartilage m this connec 
tion has been fairly successful When used 
it must be imbedded subpeiiosteally or it 
maj act as a comparatively loose body and 
be annoying A large number of derange 
ments of the bony orbit are attended bj 
soft tissue derangements These result in 


connection with ectropion of lower lid ) 

Where adhesions exist between the eye 
lid and the eyeball (symblepharon), they 
should be analyzed painstakingly in the 
hope that the condition can be relieved 
entirely by local flap reconstruction (Fig 
452) Where this is not possible free graft 
ing must be resorted to Oral mucosa or 
skin may be used 

Derangements of the eyebrows are of 
many varieties including distortion dis 
placements or misplacements The most 
frequently distorted segment of the eye 
brow vs the outer third or half (Fig 4S3) 
This implies replacement usually nccom 
plished by an interchange of triangular flaps 
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m the form of a 7 phsij (Iig 434) 
General Over all flenngemcnt of the 
orbit IS a complex problem having feu 
equals. It usuallj follows severe direct 
inuma altendetl b> loss of the eve or the 
severe complication of double vision \s 
with complicatwl jau fractures if the case 
IS seen earlj and not altendetl b> skull 
fracture everv effort must be made to re 
place at least the floor of the orbit if the 
eje IS not hopeIc>sl> injured There is little 



Tig 449 Roentgenographic pos tion 
for visualizing defects of malar zygo 
matic compound (Left) Normal arch 
(Right) Healed deformity of ieft zygo 
matic arch 




Fic 450 \ method of elevating com 
niinutetl fracture of the zjgomatic arch 
(Gillies) \n incision is made in the 
temporal region down to and through 
temporal fascia An elevator is in 
sinuated under fascia and si d down to 
b*low fracture deform ty B> pressure 
against elevator over a fulcrum zygoma 
may be repositioned Ni thing more as a 
rule is necessary for maintenance of the 
arch 


to be gamed uUimatel) b> ending up with 
a good eyeball in a functionally impossible 
orb t 

The repair of a generalized derangement 
of the orbit is a radical piece of surgery 
which may involve all the problems and 
procedures enumerated under segmental 
derangements 

Excesses 

True Excesses of the orbit consist of such 
things as bony fatty or muscle hyperplasias 
and prom nent eyebrows The management 
of an extensive or obvious eyebrow is a 
matter of calculated excision of its superior 
nm to an extent consistent with the needs 
of the case 

False For the removal and the manage 
ment of neoplastic conditions of the bony 
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Fig 451 [Left) Compound comminuted fracture of left maxilla with fracture of 
malar zygomatic compound and d splacement of orbital floor downward Patient had 
double V Sion t\hen seen 9 days after injury {Right) One week postoperat ve Intraoral 
buccal incision was made into left antrum floor of orbit and malar zygomatic compound 
replaced and Oxycel was packed tightly against floor of orbit (see te^t) This pro\ed 
ader]uate splint ng \ wire loop was placed around zygoma and atta^ed externally as 
shown Intraoral incision was closed Double vision disappeared m 3 days No compli 
cations 

orbit the student is referred to textbooks cedures (1) the suturing of the unharmed 

on ophthalmologic or general surgerv eyelid into the raw surface of the defect left 

by the loss of its mate (2) by the importa 
LIDS (BLFPH \ROrLAST\ ) tion of appropriate hairless tissues for both 

the lining and covering of the lid with sub 
sequent insertion of fascia or cartilage for 
Total V total %oid of an eyelid may be support (3) by the use of full thickness 

either congenital or acquired The congeni segments taken from the root of the helix 

tal type or abicpharon is a rare condition as reportefl by C J Armstrong in connec 
Nesertheless cases of blepharon have been tion with the lower eyelid The first proce 
reported in the past by L Fuchs (1885) dure is a relatively mutilating one in that 
Ruhnt (1899) Aubaret (1918) and a few it partially destroys a good lid in order to 
other authors aid in the reconstruction of a mtsaing lid 

\cquired total losses of the eyelids ire By suturing the good 1 d into the traumatic 
relatively common particularly in warfare defect it is allowed to remain until it 
The method of reconstruction may follow stretches to an extent where it can be spl t 
any one or a combination of three basic pro horizontally into two lids 
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Tie 4S2 Extcnsise adhesion of upper lid to eyeball (Z.c/0 Preoperattve (Rtglil) 
Postoperative Reconstitution of the lining of upper hd was accomplished by rotating 
flaps of the unmvohed conjunctiva across defect remaining after excision of scar tissue 


Reconstructjcuj b> of tissue wnpor 
tation IS best accomplished b> tissues col 
lateral to the defect This ma> be done by 
lining the desired amount of skin and sub 
cutaneous tissue in the vicinity of the defect 
with a spilt free graft and then rotating 
migrating or swinging the lined flap across 
the defect and suturing it into its nasal 
aspect (Such a reconstruction is incomplete 
until the ciliarj margin is supplied ) A lined 
double pedicle horizontal temporal flap 
swung medially over the defect, is a good 
example 

^\^ 1 e^e an adequate amount of lining is 
present within the orbital cavity to allow 
for its advancement outward the entire lid 
may be reconstructed by superimposing 
upon the former a full thickness skin graft 
In the case of a lower hd this ma> be taken 
from the upper lid either on the same or 
the opposite side Where this method is em 


ployed a larsorj-hapby is necessary between 
the uninjured and the new lid 

In partial losses of the lid and particu 
larly the lower full thickness ear sections 
would seem to be logical It is rather doubt 
ful whether an entire lower lid could be 
reconstructed b> this method without ob 
vious mutilation of the donor auricle This 
might be circumvented by using smaller 
appropriate segments from both auricles 
Auricular cartilage is too thick for fine 
results 

Partial Partial losses of the hd may be 
segmental regional or thickness losses The 
most frequent are voids of the skm cover 
ing The regional losses may be subdivided 
into canthal ciliary or the lid proper 

Canthal voids usually can be recon 
stnicted from local tissues by rotation and 
advancement or some type of limited tarsor 
rhaphy Absence of the ejelashes can be 
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Fig 4S3 "Most common type of de 
rangement of the eyebrow (displacement 
of outer half of eyebrow upward) This 
can be corrected by a Z plasty in 
which eyebrow forms one of the triangu 
lar flaps of the Z as indicated in the 
photograph The flaps are transposed 
after undermining 

restored sattsfactoriI> by a method reported 
by Schiiessler and Filmer The restoration 
as recommended consists m the mobiliaa 
tion of approximately a 3 mm wide free 
hair bearing graft excised vertically from 
the eyebrow and sutured into a properly 
prepared recipient bed on the rim of the 
ey elid 

Voids of the mam body of the eyelids 
may be either congenital or acquired The 
congenital type known as microblcpharon 
consists of the absence or adequate vertical 
height of the lid Another congenital condi 
tion more often seen than microblepharon 
IS the so called coloboma Like the acquired 
ty-pe this can usually be corrected by the 
inshifting and rotation of collateral tissues 
vnth readjustment of the lining of the lid 
The easiest type of geometric ‘surgical de 
feet to correct is the triangular or notch 
type of void Making an oblique inci 
Sion lateral to the outer canthus so that 


It IS more or less parallel with the lateral 
lip of the void allows for the medial shift 
ing of a flap m the form of a parallelogram 
The secondary defect can then usually be 
closed by undermining and approximation 
This is in essence an original Dieffenbach 
procedure (See Chap 21 Surgical Geo 
metrics ) If the surgical defect following 
excision of the void is in the form of a 
square or oWong it may be repaired by de 
signing a rectangular flap lateral to the 
external canthus and advancing this over 
the region of the Iid ^Vhere the partial void 
of a lid IS a major one involving more than 
half of the appendage the latter procedure 
may still be used but necessitates a rela 
lively extensive flap which is difficult at 
times to advance in one step In such a 
case the principle of caterpillanng is re 
sorted to This implies two surgical innings 
but allows for a safer transportation and 
more accurate apposition of the necessary 
amount of skin without the possibility of a 
lateral pull which can result with the in 
shifting of an extensive rectangular flap 
(For principle of caterpillanng see 
Plate 4 ) 

Whether the partial void of a lid is a 
coloboma one of the canthi or of the lid 
proper many procedures are available 
which cannot all be detailed within the 
scope of this book and yet each one has 
its more or less specific application All may 
be reduced to 8 categories as follows those 
which are based upon the advancing of the 
available hd tissues and suturing thereof 
in layers the Mirault procedures essen 
tially applicable to defects of t notched 
type Wheelers halving procedure Dief 
fenbachs method of sliding of a rectangle 
into a triangular defect the procedure of 
Celsus consisting of the approximation of 
two sliding quadrangles one medial and 
the other lateral Tripiers procedure for 
skin loss of a lid which consists of the 
hammock flap taken from the uninjured 
and usually upper lid a modified Stein 
Estlander Abb^ procedure described in con 
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Fic 454 {Left) Lnavoidable displacement of e>ebron because of the neces$it> for 
closure of e\tensue compound injury to the right orbu Sole derangement of hairline 



neclion with lips or the essentially Amen 
can method of free grafting defects of the 
lids 

Deranccsients 

Derangements like partial voids of the 
lids maj be regional, segmental or thickness 
defects of the appendages In addition to 
these, there are the derangements resulting 
from innervation of the lids involvement of 
the muscles of the ejeball and adhesions 
of the e>elids to the eye itself 

Canthoplasty Canthal derangements are 
those of form or position The outstand 
ing formative derangements are those where 
the canthus is too small or too large In 
the former case canthotomy is the simplest 
remedial procedure In the latter a partial 


tarsorrhaphj ma> be adequate Displace 
mcnl of the canthus laterally is usually 
remedied by a \ to \ closure here 
the canthus is displaced upward or down 
ward It may be replaced by a Z plasty 
This IS accomplished basically m more or 
less the same manner as described m cor 
nection with the replacement of the corner 
of the mouth 

Chalinoplasty Scars and contractures of 
the lids so frequently the result of burns 
(Fig 455) are remedied by excision of the 
scar tissue and repair of the surgical de 
feet by methods already enumerated under 
partial voids For the most part this con 
sists of sliding flaps or the implantation of 
fall thickness free skm grafts whose donor 
site may be one of the upper lids the skin 
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from the postauricular region or from the times referred to as the Laglejze’s procc- 
supradavicular region. dure, is more dependable and leaves a less 

Displacements of the lids consist e^en- obvious scar. The same type of correction 
lially of ectropion and entropion. This may can be obtainetl with far more accuracy by 
be cic.itriclal, paralytic, atonic (senile), re- applying the pleating procedure (described 
gional or total. It is correctable by a large in Chapter 21, “Surgical Geometries”) for 
number of procedures, the choice of which the closure of arched defects This is ac- 
depends essentially upon the type, location complislied by making a horizontal incision 



Fig 456. (Left) A procedure for the correction of ectropion of the outer 
half of the lower licl (Donenvillier) A triangular flap, pedicleri lateral to the 
outer canthus, is mobilized from the upper Ud and tolaUd dowoviard, where 
It is embedded in a defect resulting from ercision of scar tissue and reposi- 
tioning of lower Ud to its normal level Note that in this case a single suture 
tarsorrhaphy was performed (Jitg/it) Same patient, 1 year posloperatne 
Note correction of ectropion 

and extent of the lid eversion If the ectro just below the rim of the lower bd, under- 
pion involves the outer third of the lower mining the skin of the lid widely, pleating 
lid, one of the best procedures is Denon- the latter in a medial direction if possible, 
villiers’ operation, which is a modified form incising under the pleat and thus forming 
of the “Z”-plasty (Fig 456). Where the the two triangular flaps, as illustrated in 
eversion involves the middle third of the Figure 457 and discussed in Chapter 21, 
lower lid, it may be correctable by the “Surgical Geometries." 

WTiarton-Jones’ or bj’ the “V”’ to “Y” pro- \^'he^e the condition is due to paralj tic, 
cedure. This is not always a satisfactory senile or atonic condition of the tKsues, as 
procedure. A modified “Z’’-plasty, some- evidenced by descensus, looseness and loss 
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C D 

Fig 457 Pleating procedure lor cor 
reeling extensne ectropion of the lower 
hd (cf Chap 21) (A) Placement and 
extent of incision indicated by broken 
line Stippled area indicates extent of 
undermining (B) Initiation of proce 
dure by placing hook retractor at mid 
point of undermined lip and putting skin 
away from underlying tissue (C) Pleat 
mg of undermined lip m preparation for 
incision (indicated by broken line) 
which allows for unfolding of pleat and 
creation of triangular flap WTien opened 
and laid down upon remamder of under 
mined lip this delineates second flap 
(D) Method of transposmg flaps and 
closure Stippled area beyond end of 
upper flap illustrates original length of 
flap and actual length used by ampu 
tating some of the upper flap m order to 
put It on slight degree of stretch This 
helps to maintain close contact between 
new Jid and eyeball and also fesef of 
ciliary border of 1 d 

of elasticity of the mucosal lining of the 
lid a layer to layer reconstruction is neces 
sary This is accomplished by exasion of 
the required amount of the lining of the 
lid in the form of a wedge and its reapprox 
imation so that a normal relationship is 
re establishetl between it and the eyeball 
W here ectropion of the upper lid is aseo 
ciated with cicatricial displacement every 


effort should be made to remedy the situ 
ation by collateral flaps (Fig 458) This 
avoids the need for prolonged tarsorrhaphy 
guarantees better function and results in 
the best esthetic appearance 
Entropion may be classified as cutaneous 
tarsal full thickness or adventitious Where 
the entropion is of a very moderate degree 
partial excision of the lid with eversion of 
Its margin may be adequate to answer the 
problem W here the inversion is more 
severe an operation like the Hotz Anagnos 
takis procedure based upon the excision of 
Some of the fibers of the orbicularis oculi 
muscle may be employed WTiere the Hotz 
•\nagnostakis operation would seem made 
quate direct attack upon the tarsal plate 
may be employed This consists of a wedge 
shaped excision of the plate including the 
Overlying orbicularis muscle and rotating 
the free nm of the eyelid upward This is 
mamiained by mattress sutures entering 
and exiting through the mtermargmal bor 
der behind the cilia after being looped 
through the cut lower border of the tarsus 
General Total cicatricial ectropion of 
the lower lids with injury to collateral tis 
sues precludes any thought of local repair 
and must therefore be remedied by the 
implantation of full thickness free grafts 
A tarsorrhaphy must always be done in 
these cases and maintained for three to six 
months (see Fig 455 iotlom) 

A common condition belonging among 
derangements of the lids is blepharoptosis 
This may be congenital or acquired It is 
sometimes difficult to differentiate between 
the two According to Edmund B Spaeth 
from the standpoint of its correction con 
genital ptosis still continues to be the step 
child of ophthalmology It is due to con 
genital maldevelopment of the levator and 
the superior recti muscles in connection 
With aberration of their innervations There 
are innumerable operations for the manage 
ment of congenital ptosis These may all be 
reduced to three basic ones the use of 
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Fic. 4S8 (Left) A of derangement of upper eyelid and evcbroMs due to partial 
traumatic loss and aMilsion Note absence of outer half of eyebrow (Center and rt^ht) 
Four months postoperative Revision accomplished by eTOsion of scar tissue and in> 
shifting of collateral flaps which were cross^ over surgical defect Note repositioning 
of right eyebrow and the ability to shut the left e)e. 


the superior recti muscles, shortening of the 
levator, or the use of the occipitofrontalis 
in the form of muscle strips. The student is 
referred to current texts on ophthalmologi* 
cal surgery for details in connection with 
these procedures 

Acquired forms of blepliaroptosis are fre- 
quently due to an excess or redundancy of 
tissue following injury or surgery These 
cases (and also the congenital t>pe) must 
not be confused with certain cases of ap- 
parent ptosis of the lids which are due to 
metabolic or other general conditions In 
the mild true traumatic or acquired types, 
excision of skin with a chosen amount of 
tarsal cartilage, followed by meticulous ap- 
position, may be sufficient to produce an 
adequate result Where the traumatic con- 
dition necessitates excision of unusual 
amounts of tissue, compensatory proce- 
dures consisting of a frontalis muscle flap, 
skin flaps, fascia strips attached to the 
frontalis muscle are employed as supports 
or slings The use of inanimate material 


such as tantalum wire is sometimes recom* 
mended, but, in view of recent advances in 
reconstructive surgery the method seems 
plebian 

Another common condition very often 
brought to the attention of the plastic sur- 
geon is the retracted or recessive upper eye- 
lid. This is frequently due to atrophy of 
retrotarsal tissue and may be corrected by 
the insinuation of additional cartilage sup- 
port into the upper lid, or fascial strips 
which span the horizontal extent of the lid 
or both The implantation of acrylic sup- 
ports for the upper lid as recommended by 
some authors is discouraged It is not nec- 
essary and contrary to the physiologic prin- 
ciples of reconstructive surgery 

A legion of other tissue derangements, 
such as trophic absorption of orbital tissues, 
prolapsed eyeball and pigmentations, are 
found afflicting the eyelids It is not possi- 
ble in a general text to discuss them all, 
although methods of correction are indi- 
cated by illustration 
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Excfsses cision of the superfluous tissue 'with inshift 

True The most outstanding true excess ‘"S of pedicled flaps or the free grafting of 
of the lids IS blepharochalasis or redun the only solution 

dancy of the sbin of the lids This is usually ^59) 

corrected by the excision of the proper False The most common false excesses 
amount of skin and at times some of the xanthelasma cysts nevi carcinoma 
fibers of the underlying orbicularis Where and melanoma The latter will be discussed 
this procedure is used one must use caution m Chapter 38 Skin W ith the exception 



Fig 459 {Left) Extensive epicantbus oxer right eye {Rigftt) Method of 
correction by double Z plasty 


not to excise too much of the skin lest the of carcinoma and melanoma the others are 
operation result in ectropion amenable to simple excision and appropri 

Epicantbus occurs not infrequently This ate closure of the surgical defect The eradi 
may be either congenital or acquired and cation of the melanotic and malignant types 
consists of a fold of skin or scarred tissue of tissue excesses of the lid usually implies 
in the form of a wing obstructing the region radical exasion and consequently total re 
of the inner canlhus and running from the construction of the appendage (cf Total 
side of the nose down to the lower lid The Voids) WTiere the lesion is sensitive to 
congenital tj-pe of epicantbus maj be re radiotherap> and the latter is emplojed 
solved bj means of a Z plastj or better great care must be exerased in avoiding 
still bj the Blair procedure The cicatriaal iojur 3 totheejeball Even so radiotherapy 
or acquired Ivpe maj be resolved by a frequently results in obvious distortion of 
multiple Z plasty At times complete ex the eyelid and therefore may have to be 
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followed b> some t>pe of reconstructue 
surgery 
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Skin (Dermoplasty) 


Injuries ami deled*; o! the skin per se 
obviously are not onlj the most commonI> 
seen bj the general surgeon but are an 
important responsibility because of the pos 
sibihty of e\entual scarring and deformity 
of the injur«l skin "Much of the experience 
accumulated in connection nith the care of 
the skin in the form of grafts may well be 
applied to the care of the traumatized skin 

VOIDS 
Total Voros 

Total toicls of the skin per se from i 
practical standpoint imply full thickness 
loss of the tissue \vulsions and deep ulcera 
tions are outstanding full thickness losses 

Avulsions may be complete or incom 
plete The former are iho«e where a quan 
tity of skin is accidentally separated from 
its underlying tissues and completely and 
absolutely divorced from any circulatory 
contact with its original site The second 
type IS that where there still exists some 
connection (peduncle) between the avulsed 
tissue and its original bed The latter may 
be subdivided into incomplete, proximal and 
distal avulsion depending upon the location 
of the peduncle with reference to arterial 
supply This subclassification is important 
in the treatment ultimate course and fate 
of the skin 

Complete a\nilsion of the skm does not 
necessarily mean 6nal loss When skin is 
avulsed from its site of origin it usually 
carries with it some of or all the subcu 
taneous fatty tissue Occasionally such 
avulsed portions of skin are brought in by 
the patient or some interested person in 

SOI 


the hope that it may be replaced This is 
not an empty hope A piece of detached 
skm co\ered b\ its subcutaneous fatty tis 
sue IS of more practical interest from a 
surgical standpoint than skm detached 
without the fatty layer The former if not 
loo badly lacerated or contaminated should 
be thoroughly scrubbed in soapsuds and 
then thoroughly washed in saline There 
after the subcutaneous fatty tissue should 
be cut away from the skin proper with a 
pair of Mayo scissors cur\ed on the flat 
It IS advisable to take the lowermost layer 
of the derma with the fat 
This accomplished the skin proper mav 
then be sutured back into the wound m the 
same manner as a full thickness free skm 
graft This mav be risked because whereas 
the soiling and contamination of the epi 
dermal side of the skin can be as thoroughly 
scrubbed with ^oap and water as the skm 
of the surgeon’s hand the presence of the 
fatty laver on the skm — being the one 
actually contaminated — when removed un 
der aseptic conditions bids fair to leave 
the derma clinically clean Excision of Che 
fatly layer should be accomplished by 
taking off thin sheets rather than excision 
of the fat en masse and by changing scissors 
with every deeper cutting thus avoiding re 
contamination of the derma by the original 
scissor used in the excision of the contami 
nated outer layers of the fat Once the skm 
proper has been sutured into its original 
bed, it must be managed postoperatively in 
the same way as a full thickness free skm 
graft In addition the patient should receive 
the benefits of chemotherapy 
The problem is alwavs an important one 
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Tio 460 {Left) Method of primary closure of lacerations of the cheek Note 
deliberate incision into hps of laceration m order to mobilize flap for upper hp inhere 
tissue was lost in accident (Right) One stage closure of extensive check defect follow 
mg excision of large amount of scar tissue The wide scar ran in practically a straight 
line from inner canthus and zygoma to corner of mouth Note insinuation of small tri 
angular full thickness free skin graft under lower lid to avoid tension thereon by forced 
approximation of oblong flap from lateral side of cheek (see also Fig 53) 


as to what to do with the av-utsed skin 
which in some degree is still attached to 
its site of origin If the attachment is prox 
imal in other words hinged to the arterial 
supply of that skin region and if the length 
of the avulsed portion of the skm does not 
exceed 2/i times the width of its attach 
ment the entire avulsion after proper 
aseptic preparation may be sutured back 
into place with x fair degree of success 
\\here the avulsion exceeds 2)/^ to 3 times 
the ividth of its attachment the skm may 
still be saveil and used to resurface the 
wound by excising ill of the subcutaneous 
tissue as indicated under complete avul 
sions and then b\ replacing the skm prt^r 
in the form of a full thickness skm graft 
Uhere the incomplete avulsion remains 
attached only by a distal hinge or to the 
essentially venous supply of that skm area 
there is little hope of its survival — even 


though its length may be less than 2 to 1 
as compared with the width of Us attach 
ment — unless all of the subcutaneous tissue 
is immediately removed and the skin proper 
replaced m the form of a full thickness 
graft In the latter case the postoperative 
management is the same as indicated under 
incomplete proximal avulsion 
Ulcerations An ulcer never should be 
grafted until its nature has been deter 
mined wherever this is possible otherwise 
one is instituting treatment before having 
made a diagnosis This diagnosis should 
include not only an investigation of the 
patients general condition but a thorough 
appraisal of the tissues about the ulcerating 
area Both are important in determining the 
specihc type of therapy Even though ulcer 
ations due to general pathology may heal 
with improvement of the general condition 
if the tissues about the ulcer have reacheil 
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Tic 461 Rad odcrmalctis of 22 >ears duration Note CTtens \e atrophy and 

p gmentation of skin \>ell as beginn ng neoplasia above the suprasternal notch 
Patient suffered unbearable itching (Right) Method of correction \ia extensne 
shoulder girdle flaps after etcision of entire affected neck area m one surgical inn ng 
The two lateral flaps are from the acrom ©clavicular regions and the two medial flaps 
from the infraclavicular regions on each side Itching ceased An early postoperative 
photo IS shoivn to illustrate outline of flaps (see also F g 54) 


1 stige of obvious sclerosis the cure of the 
general condition may not m itself be ade 
quate to dispose of the lesion In other 
words the circulation and the innervation 
of the tissues about the ulcer may have been 
so jeopardized by delay that epithelial re 
generation and healing remain out of the 
question 

In such instances the ulcer will have to 
be excised and the defect grafted But the 
tissues about the ulcer afflicted with scle 
rosis must also be excised before the appli 
cation of a graft Otherwise the bed for 
the graft remains inadequate because it is 
unphysiologic and the graft will be lost in 


part or in whole The lime loss and tissue 
cost in such cases is too h gh to warrant 
disregard of this principle 


The most frequently seen partial thick 
ness voids of the skin are abrasions and 
second degree burns 

Abrasions may be divided into uncon 
taminated contaminated and tattooed 
Treatment is influenced b> the^e factors 
Notwithstand ng at no time should tme 
lure of iodine ether or any form of chemi 
cal irritant be applied to any abrasion 
The uncontammated abrasion may be 
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Fig 462 (Lejt) Extensive radiodermatitis with sclerosis of skin insolvmg cheek and 
left jaw (Center) Complete excision of involved area m one surgical inning and imme 
diate coverage by extensive Z plasty performed according to plan for closure of arched 
defects (Chap 21) Three weeks postoperative (RigAi) Final result S months post 
operative 


covered by sterile or fiberglass gauze and 
bandaged after adequate cleaning with soap 
and water The contaminated abrasion must 
be thoroughly cleaned with soap and water 
and meticulously irrigated by saline It 
should then be dried and carefully inspected 
with a magnifying glass to remove all mi 
nute foreign bodies present It should then 
be reirngated copiously with saline and 
covered in the same manner as the uncon 
laminated abrasion These injuries should 
not be covered by greasy dressings because 
such dressings only he)p to create a cJosed 
moist space an ideal situation for the de 
velopment of a superficial infection 
The tattooed abrasion should be handled 
basically m the same way as the conlami 
mted one It never should be scrubbed with 
the vigor usually recommended this only 
addb additional insult to an already trauma 
tized skm and too frequently results »n 
epithelial "scarring Although it takes pa 
tience and more time to pick out the tattoo- 
ing foreign bodies or debride the bits of 
tissue where the former is not practicable 
the ultimate esthetic results are far belter 


Where the tattooed spots are deep scrub 
bmg certainly will not help If these are 
not too large or too numerous it is far 
better to excise them or carefully touch 
them with a phenol pencil The pencil touch 
usually results in exfoliation of the tattooed 
epidermis or the outer layers of the derma 
with considerably better healing than if the 
area is traumatized by severe scrubbing 
Second degree burns should be pro 
lected from unwarranted surgical meddling 
too early removal of blisters and the appli 
catuMi of irritating chemicals the 

blisters are fully formed they should not 
be aspirated as long as their serum content 
is clear When this shows signs of bacternl 
growth the epidermal coverage of the blis 
ter must be removed If the underlying 
derma is a grayish while one is actually 
dealing with a third degree burn and the 
area should be handled accordingly In due 
course of time the deathly gray underlying 
derma will slough Where the latter is pink 
after the removal of the blistered epidermis 
one IS obviously dealing with a second 
degree burn and the raw area should be 
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I ic 463 E’ttcnsue tattooing of arms and legs impossible to remove \nihoul complete 
excLSion and free grafting There is not sufiicient untatioocd skin on any of the extremities 
to indulge m partial repeated excision In this patient the problem \>as impossible 
because much of liis torso, including genital organs iiere just as hea\ilj tattooed 


handled in the same na; as a dean ohm 
Sion (see I igs 91 and 92) 

DER.XNGr'MENTS 

Secsiental 

Tissue derangements affecting the skin 
are many, but onlj those x\ill be discussed 
which are of daily interest to the surgeon 
and the general practitioner 
Contusions Little is said of the neces 
bity for pressure dressings and the use of 
cold in the treatment of contusions ^\hen 
these are expertly applied it is usually ade 
quate treatment for the aaerage contusion 
Cold never should be troublesome unless the 
consequences of the contusion are allowed 
to develop These include superfluous ex 
travasation of serum into the contused tis 
sues or hemorrhages into the skin Both 
may be avoided by the application of cold 


and pressure This is a /arm o/ ’^hniing 
and splinting is all that is necessary in 
the treatment of contusions 
Lacerations Obviously a skin laceration 
must be treated with the same precautions 
as any other open wound The unplanned 
closure of a skm laceration by simple suture 
approximation is not always good treat 
ment A segmental analysis of the laceration 
should be made as indicated in a previous 
chapter so that the original repair of the 
wound IS consistent not only with accurate 
repositioning of the various segments of the 
injured skin but also with consideration for 
the lines of tension of the organ and its 
influence upon consequent scar formation 
If the laceration runs across the lines of 
tension of the skin this muat be taken into 
account immediately and provision made 
against scar contracture or skm retraction 
by secondary incisions into the lips of the 




Fig 464 [Top) Congenital nevus involving hand and distal half of forearm of 
child 3 >cars old Small light oval areas in nevus resulted from the application of 
carbon diOTide snow shortly after birth Ivote that partial bleach ng of areas did not 
change verrucous appearance of skin and growth of ha r [Bottom) The aftl cted skin 
of the entire dorsum was removed in one stage and free grafted The volar aspect 
of the extremity was grafted separately later Note retraction of full thickness graft 
from f ngemails and stretching of peri ungual skin which at time of operat on was left 
only wide enough to insert suture needles through it 



Fig 465-\ (Tap) Example of malignant d^eneration within the confines of a "ne^nis 
lineus ’ Pathologist s report ‘ slow growing caranoma of the skin ” (Center) Complete 
excision of the skm area involved by neoplasia Note communicating blood vessel between 
large tumor on skm and deep muscle tissue underneath Every one of the skm tumors 
had a communicating vessel to it (Bottom) Amount and kind of tissue excised 







Fig 46SB {F(»/>) Application of thick graft mobilized with PadRelt dermatome 
from contralateral thigh (Center) Grafts suttir^ into position The smaller skm graft in 
the upper angle of the a\ound uas cut freehand Note gram in the large cplit graft due 
to excursions of blade of Padgett dermatome (Bottom) Appearance of free skin grafts at 
time of first dressing and removal of sutures (see Fig 46SC) 
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laceration as outlined under ‘‘Wound Clo- 
sure” {Fig- 460). The ultimate closure of 
such a laceration may look .somewhat dif- 
ferent from the original wound but will re- 
sult in a better quality of scar and much 
less posloperalive cmb3rrn.ssmcnt of the 
affected part through tension and contrac- 
tion (see Chaps. IS and 21; nl«o Fig. 198). 

Radiodermatitis. Although less common 
row, the bad consequences of radiotherapy 
still occur. They are the result of the effect 
of irradiation upon the blood and ner\‘c 
supply of the skin and subcutaneous tissue. 
This results in obliterative endarteritis, 
nerve changes and scarring which leads to 



Fig. 46SC. {Top) Appear- 
ance of free split grafts two 
months postoperative. {Right) 
Appearance of grafted leg 1 
year postoperative. 


atrophy, symptoms of itching, burning and 
discoloration sometimes intolerable to the 
patient. 

Raditxlcrmatitls in its more chronic mani- 
festations may be divided into the meta- 
plastic and neoplastic types. In the meta- 
plastic t 3 'pe. tis evidenced hy discoloration, 
atrophy of the skin and subcutaneous tis- 
sue, drj'ness, scaling, the recurrent forma- 
tion of bullae (either clear or hemorrhagic) 
and se\'ere subjective symptoms of itching 
or burning, (he affected skin should be 
excised well beyond the area obviously 
affected and the .surgical defect repaired by 
skin flaps. In the neoplastic type showing 
signs of malignant metamorphosis, there 
cjin be little argument as to the rationale 
of complete excision of the affected tissues. 
In neither type has the application of the 
free skin graft proven very successful 
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Therefore, it should not be U'^ed except in 
self-defense A full thickness skin and sub- 
cutaneous tissue covering is the only reh 
able form of surgical therapeusis (Fig 461) 
The surgical defect remaining after the 
excision of skin affected by radiodermatitis 
IS never a good bed for grafting This is 
due to the fact dial the extensive endar- 
teritis precludes an adequate circulatory 
supply for the graft Therefore, this supply 
must bring with it its own circulation in 
order to have any chance of success Hence, 
every effort should be made to bring into 
the defect flaps or tubes which have only 
the mo-'t reliable blood supply (Fig 462) 
Miscellaneous Such defects as scars, 
tattoes lupus vulgaris, and others have been 
discus«ed in previous chapters (Fig 463) 

General 

^\ith the exception of a generalized sec 
ond degree burn gone on to scarred healing 
(a theoretical and academic concept) gen 
eral derangements (psoriasis, vitiligo alo 
pecia, etc ) are of essentially dermaiologi 
cal concern Only if the> are regional or 
segmental may they be of interest to the 
plastic surgeon 

EXCESSES 

True 

True excesses of the skin are usually of 
congenital origin Where the condition is 
obvious or troublesome the redundant skin 
may be ablated bj’ planned excision, in 
accordance with function of the part, ap 
pearance and possible scar formation 

False The tissue excesses which come to 
the general surgeon are keloids (Fig 158), 
nevi (Iigs 464 and 465) xanthomas, basal 
cell carcinoma, the field fire" carcinoma of 
Brown and McDowell cysts, lipomas, ba<ml 
squamous epithelioma, Kaposis’ carcinoma, 
fibromas and others (Fig 466) The onlv 
thing of importance in this connection is 
that these lesions be completely excised and 
that the excision should be planned, not 


disregarding good functional and formative 
skin closure Obviously, this is a secondary 
consideration in malignancies Nevertheless, 
some type of reconstruction may have to be 
done later on and this may be made easj 
or difficult, depending not only upon the 
amount of tissue originallj excised but the 
quality of the closure Much can be gleaned 
by the student m this connection by re 
viewing the principles discussed in Chapters 
12. IS, 18 and 21 

There are other conditions affecting the 
skin which are now more often referred to 
the plastic surgeon than before These are 
dermoptoses, hirsutism, malignant mcla 
noma and others The wrinkling and sxg 
gmg of skm and its management has been 
discussed m Chapters 30 35, and 37 

Hirsutism Surgical treatment of super 
fluous liair resolves itself into excision of 
the affected skm and some tjpe of closure 
Where this is indicated it is best accom 
piished by partial repeated excision of the 
area and direct apposition of the skin edges 
Such procedures as removal of the subcu 
taneous fat undermining of the skin in the 
hope of destroying the hair follicles and 
others are not recommended because thej 
are not only unsuccessful, as a rule, but 
esihetically deforming The use of the elec 
trie neetlle is usually too tiring to the 
patient whereas the application of radio 
therapy is a matter whose decision rests 
entirely with the conscience and qunlificx 
tions of the radiotherapist 

Malignant meJanonras, as a rule are not 
very radiosensitive and hence are frequently 
referred to the plastic surgeon for excision 
They are rapidly fatal tumors once they 
begin to metastasize and are often not easy 
to diagnose Whereas surgical treatment of 
this condition is too frequently meddle 
some in other instances it is considered 
hopeless therefore, the proper mamgenient 
of these conditions remains confusing in the 
student s mind 

Experience thus far throws its weight de- 
cidedly in the direction of radical surgical 



Surgical management of exlensi\e cutaneous lesion {Top left) Extensive congenital 
pigmented nevus of the left lower extremity with malignant degeneration in leg area 
(2 op right) Scalpel outl ne of the area destined for excision (Scroi d rou left) Mai g 
nant area m the process of excision Note malignant (microscopically proven carci 
nomatous) nodules and the fact that each one has a blood vessel (perforating vein) lead 
mg to it (Second row right) Excision of lesion completed Isote the depth of the excision 
including perforating veins and the d st net multicolored pigmentation of the nodules 
[Tkirdrow left) Surg cal defect is covered by two free grafts the larger (0022 in thick) 
was cut by Padgett dermatome The smaller was cut freehand Th s gives opportunity for 
observat on of two types of free grafts (Third row right) Condition at time of first post 
operative dressing (12 days) Note sloughing of epidermal layer of the larger and thicker 
graft This is frequent in full thickness free grafts but has little effect on the final integrity 
of the graft (Bottom left) Grafted 1^ 10 weeks postoperatively Note appearance of a 
new nodule over tibia and ]ust above the grafted area Also observe inferior term nus of 
the healed incision distal to trouser cuff This is the result of extirpation of the femoral 
and inguinal lymph glands at time of the ong nal iteration Gland biopsy was negative 
(Bottom right) Same leg shown at left one year postoperatively Note that the nodule 
has been excised and that in its vicinity 2 small ones are reappearing This led to eventual 
total excis on of the nevus and replacement by a one piece full th ckness free skin graft 
The patient has had no recurrences 2 years after the second operation 
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Tic 466 if-eft) Exten«uc bilaieni verrucous leswn of left hand and forearm (Center) 
Shoeing extent of free full thickness skm Rraft applied to radial side of forearm and 
hand aher excision of lesion Donor site, aMomen Time, 30 days postoperative Lesion 
on outer side of hand and forearm still to b* excised and replaced b> free full thickness 
skm graft (Rigfu) Profile of free full thickness skin graft, 40 da>s postoperative 


extermination of the lesion Thoroughness 
m this connection cannot be overempha 
sized This must be done even at the expense 
of possibi} deforming or ablxtrng the part 
or appendage If the melanoma involves 
such regions as the cheek, it ma> even be 
necessary to sacrifice such important struc 
tures as the facnl nerve ^\^lere malignant 
melanomas occur about the mouth the 
cheek or any part of (he face drained by 
the cervical Ijmph nodes, regional gland 
dissection of the neck should be done It is 
a prophylactic measure recommended by 
most surgeons who have had any experience 
with this t>T)e of lesion It is far better that 
the patient lose the IjTnph glands of his 
neck, even though signs of metastasis are 
not present or to be demonstrated beyond 
a shadow of a doubt, thin to 10*^6 his life 


because of the lack of courageous and expe 
nenced judgment 

Obviously, where such radical surgery 
must be performed m spite of the refstue 
sinnllness of the lesion, the surgeon charged 
with responsibility should be well grounded 
m the more extensive procedures of plastic 
surgerj Often the closure of the excisional 
defect may not be possible by rotation flaps 
or simple shifting of lis>sues In such in 
stances a caterpillar’ flap should be pre 
pared before excision and shifted into the 
defect at the time of extirpation of the 
lesion (riate 4 ) On the whole, this proce 
dure IS more applicable in the excision of 
benign lesions 

The overall experience mth melanomas, 
as gleaned from contemporary literature, 
m*ij be summarized as follows 
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One out of approxinntely one million 
pigmented moles is a malignant melanoma 
when first encountered 
One out of '\pproxjmalel> 2 000 pig 
menled moles is potentnily malignant — 
the gTO-oth potential of the cells going to 
activity upon irritation 

\11 pigmented moles are apparently sub 
ject to malignant metaplasia if irritation 
becomes adequate 

\o pigmented mole should be subjected 
to or irritated by irradication cautery 
freezing or probing 

Excision of a pigmented mole should con 
sist of radical ablation of all tissues in 
depth down to and including the deep fas 
cia and in width sufficient gowl skin 
about the lesion so the latter is at least 
equal m breadth to the thibl ness of the 
excision 

All excised pigmented moles should be 
examined microscopically 
All microscopicaUv proven malignant 
melanomas should be followed by radical 
ablation or amputation of the part append 
age or extremity as the case may be 
AU melanomas proven microscopically 
malignant should be followed within 20 to 
30 days by regional dissection of lymph 
nodes 

Inadequate excision o! an originally 
malignant melanoma may be followed by 
recurrence even 20 years postoperalively 
Pending more exact knowledge of the 
pigmented mole it should be routinely 
avoided in every way as concerns any 
form of irritation widely excised following 
single trauma infection or the slightest sus 
picion of malignant metaplasia as evi 
denced frequently by pseudopodial exten 
Sion of pigment through its original circum 
ference bse micro inspection (Tig 14) 
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chronic ulcers with chloroph\Il RtMcw of n 
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1948 
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of radiation JJVM\ 135 1214 104* 

DaJand E M Radical Treatment of Malignant 
Melanomas of the Ixiwcr Extremities (Surgical 
Climes of North Amcnca Massachusetts Gen 
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fourteen jears Am J Surg (NS) 52 ill 
1941 

Hunt II B and Brcit D H rh> siobiolog) and 
general management of chronic ulceration 
occurring after irrnd ation Am J Roentgenol 
49 9 !8 1948 

kazanjian \ H Surgical treatment of ichth>osis 
h>stnx (case report) Plast i Reconstruct 
9urg 1 9J 1946 

Kc> J \ Ccepijm as an antiseptic for the pre 
operative preparation of the skm Surgcr> 21 
390 1947 

Krausz C E and Rowe C 0 Cluropodial 
cla<si6c3(ion and (rcaimcnt of cp dermal ex 
crcsccnces \m J Surg (N S 44 328 1939 
Leidvr \f On the we ghc of the skin J Invest 
Dermal 12 187 191 1949 
Lichtenstein B W Ncurocutaneous syndromes 
Chicago M ■'oc Dull \pr 1 9 806 SOS 1949 
Macej H B The ctielog> and treatment of soft 
corns Proc Staff Meet Maio Chn 15 >49 
J940 

Maliniac J M Pigmented nevi with speaal 
reference to their surgical treatment Am J 
‘^urg (NS) 45 50 1939 

Marcks K M The use of implantation grafts 
vw vV* bjealicig of vafecUd, uketv Am J Surg 
(NS) 51 354 1941 

Marshall \\ Fibromatous skm lesions produced 
by repeated blood serum injections in the 
human Am J Surg (N S j 69 338 343 1945 
Master A M Digitoxin intoxication 
137 331 1948 

Mathewson C Jr and Gerber A Surgical 
ounagement of extensive avulsions of skin 
Am J Surg 74 665 1947 
Meleney F L and Harvej H D Treatment 
of chronic undermining burrowing ulcers due 
to micro-aerophilic streptococcus Ann Surg 
1 10 1067 1939 

Mester A Progressive postoperative gangrene 
of skin Report of a case Am J Surg (NS) 
47 660 1940 

Mohs F E Chemosurger> A miCToscopically 




S14 


SKIN (DERAIOPLASTV) 


controlled method of cancer excision Arch 
Surg 42 2 9 295 1941 

McElvenn> R T Corns— their etiology and 
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Am Rev Soviet Med 4 163 165 1946 
Simpson F E Radium Therapy St Louis 
’\Iosby 1922 pp 160-188 2S8 250 
Simpson F E Breed J E and Thompson J S 
The treatment of cutaneous vascular ncvi 
(hemangiomas) Illinois M J 79 21 1941 
Spira L Disturbance of pigmentation m a half 
caste Riehl s melanosis Poikiloderma of 
civatte Acta dennat venereol 27 33 1046 

Stigmata of degeneration in fluoro<is 

Urol & Cutan Rev 53 34 36 1949 
Straatsma C R Surgical technique helpful in 
obtaining fine scars Blast A Reconstruct 
Surg 2 21 1947 

Thompson M B and Gellhom E Influence 
of muscle pain on electrical resistance of the 
human skin Proc Soc Exper Biol A Med 
58 146 149 1045 

Trueblood D \ Malignant mehnoma mth gen 


eralized skin blackening The white girl who 
turned black Northwest Med 46 199 194/ 

Urbach E and Pillsbury D M The phenom 
enon of bbek dermographism JAMA 121 
48a 1943 

Webster J P Stevenson T \\ and Stout 
A P The Surgical Treatment of Mahgnant 
Melanomas of the Skin (Surgical Clinics of 
North America New Vork Number) Phila 
delphin Saunders 1944 

Westcott R J and Ackerman L \ Ele 
phantiasis neuromatosa a manifestation of 
von Recklinghausen s disease Arch Decmat A 
Syph 55 233 241 1947 

White C Treatment of portninc birthmarks 
(nevus flammeus) by grenz rays Illinois M J 
76 449 1939 

Wilson H and Ridgon R H Capillary perrae 
abikty and mfiammation in the skin of rabbits 
Experimental studies following sectioning of 
the spinal cord Arch Surg 45 416-423 1942 

W right C S and Guequierre J P Cutaneous 
diseases of the extremities and their relation to 
surgery Am J Surg 44 322 1939 

\oung F The treatment of persistent recurrent 
basal cell carcinoma of the face Surg Gvmec 
AObst 73 152 1941 

Radical surgery for carcinoma of the 

skin New ^ork State J Med 43 S36 1943 

Xascular birthmarks J Pediat 14 671 

1939 

Zuckermann C Melanoblastomas considers 
Clones a proposito dc trece neopbstas mela 
nicas J Internal Coll Surgeons 8 572 I94S 



tfefccccecffcrecccceccffccecrf€cceeefctecceeecccefcccc€cfcefcccee 


Index 


Numerals in boldface tape indicate p^Rcs on which 
ba«ic technics and pertinent ca<es are illustrated 
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Ala 5et Nose ala of 

Abbe procedure See Stem Estlindcr Xbl>e 
Abdcreplastj See Abdomen 
Abdomen (Abdercpiasta ) 435 
adhesions in 44“ 
anatoms of 433 
defects of incjsionsand 435 
reconstruction in 5ee Abdomen rcconsiruc 
lion of 

derangements of, 444 
excesses of 445 
hernias of 444 
hpcctoraj of 445 
panctoplaslics of 43S 
ptoses m 447 

reconstruction of fascia grafts in 439 
method m 439 
Mtaihum plates in 441 
skin defects of closufem 439 440 441 
surgical anatomy of, 437 
Maceroplasties in 446 
\oids of 43S 
Abrasions See Skin 
Acrvlics See Splints 

Use of See ^r Extremities lace Head Jaws 
N’ose and Orbit 

Adhcsionfs), abdominal See \bdomcn adhesion 
m 

desure Sev SLa closure rr?«?K7ds of 
Alcohol See Anesthesia 

Alopecia surgerx in See Scalp derangements of 
Ameloblastoma Sec Mandible tumors of 
Analysis segmental See Diagnosis segmental 
analysis in 
Anesthesia 118 
alcohol, IZl 
block 122 
ether 120 
ethyl chloride, 120 
ethylene 120 
local 124 

induction of 124 
wjlhdranal icchnicin 126 
nitrous oxide, 120 
pentothal sodium 121 
premedication in IIS 
refngeration 123 


Anesthesia — ( Couimued > 
spinal 122 
txpes of 119 

Angioma See Hemangioma 
Andhelur See Ear antihelix of 
Arm See Upper Extremity 
Armamentana 6S 
assistants as 67 
dermatomes as 73 
hospitals as 69 
instruments as 7i 
medical school 35 “1 
needles as 72 
operating room as "2 
patient as 71 
pattern material as 74 
splinting material as 73 
surgeon as 65 
Xrierv grafting See Crafta 
Asepsis in wound management 18S See also 
Wounds Patient pre and postoperative 
management of 
Assistants addressing 149 
Auditorv meatus Sec Ear auditon meatus 
Auricle See Ear 
Avulsions See Skin 
Axilla derangements of 526 
excesses of 527 
» oidy of 526 
webs of 527 

Bandage See Dressings 
Biologic dressings See Dressings 
Biopsy See Patient examination of Also De 
feels evaluation of 

Blepharochalasis SeeLtdi redundancy of 
Blepharoplasiy See Lids 
Blepharoptosis See Lids ptoses of 
Blepharorbitoplasty 5ee Lids and Orbit 
Block anesthesia 5ee Anesthesia block 
Bloodvessels 201 
continuity of establishment in 202 
nonsuture technic in 202 
derangements of, 200 
contusions, 200 
bcerations 201 
punctures 201 
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Blood \esids~iCoutitnied) 
grafting of 5ec Grafts, arterial 
suture of, 200, 203 
voids in, 204 
Bone(s), 204 
derangements of, 204 
fracture of, 204 
grafts See Grafts, bone 
growth, 301 

loss of See Voids in bone 
regeneration of See Mandible, \oids of, re- 
generation m 
repair nature of, 29S 
voids in, 20S 

‘ Bowed” nose See Nose, deviation of 
Brachioplasty See Upper extremity 
Breasts, 4Sl 

absence of See Breasts, voids in 
amputation of See Mammectoray 
anatomj of, 4S1 
areola of, derangements ui 4SS 
deformity of, 4S4 
derangements of, 454 
excesses of, 457 

mamnuplasly of .^ee Breasts, reconstruction of 
nipple transplantation m See Nipple 
pendulous 457 
physiology of 4S1 
ptosis of, 457 

reconstruction of, basic procedures to, 458, 
4Sg, 460 
methods m, 461 
operative timing in 473 
procedures in 461 See also iSfammaplasiy 
transareolar approach to, 460-461 
scars of 456 
voids of 453 

Bndgellap 248 5ee a/ro Grafts 
“Bundle" dressings 5ee Dressings 
Bums 347 fee afso Skin, second degree bums of 
ambulation therapy in 368 
asepsis in, 353 
chemotherapy of 366 
chronicity in, 358 
debridement of, 355 
degrees of 347 
diet in 179 5eea/joDiet 
dressing of 350 
epithehalization in, 3SS 
eschar treatment of, 357 
full face graft in, 371 See also Graft, full face 
grafting procedures in, 361 
homografting in, 3S9 
mvabclism in 361 
Marjohn’s ulcer in 362, 367 
mineral balance in, 349 
of neck, 741 


Bunia — {ContniHcd) 
operative cure of, 360 
pathologic physiology in, 17 
physiologic management of, 348 
physiologic repletion in, 365 
pressure dressing in, 357 
pToteui balance in, 348 

proteut loss in, repletion of, 179 Sec also Diet 
reconstructive surgery in, 368 
second degree, 195 
sedation in, 348 
surgery of, 348 
late, 364 

reconstructive, 368 
third degree, 196 
topical applications in, 355 
ulcerations m 366 

‘ Buttonhole mouth See Microstomia 


Cadaver grafts Sec Necrohomografts 

Calvarium See Cranium 

Canihi See Lids, eantbal 

Canibopbsty See Lids eanthal derangements of 

Carcinoma See Face 4/io Penis 

Carlibge See Grafts 

Catgut See Sutures 

CauJidoner car See Ear cauliflower derangement 
of 

Cellophane use of See Cephalopbsty, compound 
Aho Maxilla and Nose 
Cephalopbsty See Head 
compound repair in 670 
Cenica] sinus ice Neck eiccsses of, false 
Cervicopbsty iiecNeck 
Chalmoplaslj See Lids contractures of 
Cheeks, 475 
adhesions of, 481 
derangements of 4S3 
excesses of 434 
bcerationof 478 

overcorrection in wound closure of, 163 
parotid fistub of reconstruction in 478 
reconstruction of methods m, 477 
sutunngof 477 
voids of, 47S 
Cheilopbsty See Lips 
Qieiloropbsty 70S 

Cmepbsty, 519 See aho Upper and lower ex 
tremity 

Cleavage rhssection 5cc Tissues dissection of 
Oeft Iip See Lips clefts of 
Cleft pabtc Sec Palate, clefts of 
Oefts See Face 

Cbnicaltmd Jecllounds complications in 

Qosure of woundi Sec V ounds 

Coagulum contact closure 154 5fc afro Sutures 
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Coarctation See closure methods of 
Coloboma Sec Lids 
Columella See Nose columella of 
Compilations postoperatis e 1"4 
Compound ccphaloplast> 6 0 See also Head 
Congealed hand Sec Hand Congealed Ivpe 
of aal 

Congenital hands See Leg 
Congenital defects conection of See ! bslic sur 
geo 

Congenital hcmiatrophv See Face 
Contractures Sec Scars 

Contusions See Skin ami Tissues subcutmeous 
Cosmetic surger> See Esthetic surgerj 
Colton See Sutures 
Cranioplast} See also Head 
acr>iicsin 66: 
bone m 665 
artibgc in 665 
dural repair in 66’ 
polythene in 662 
tantalum in 662 665 
s*](allium in 66a 
Cranium derangements of 666 
excesses of 666 
tumors of See Excesses of 
voids of 662 See also CraniopUsl) 

Cnnuoalit) pbstic «urgerv m 450 
Cures See Dressings 

Cutting grafts Sec Grafts mobilixation of 


Dans pinch graft Sec Grafts 
Decorum Sec Operating room decorum in 
Decubital ulcers S"4 Sec also Ulcers 
Defacements 78 See c/so Diagnosis clinialcate 
gories t>-pcso{ 

Defects arched closure of 595 
auscultation in a 7 
circubr closure of 396 39 
closure of 397 400 403 
estimation of limits in 386 
evaluation of 53 
biopsy excision m 64 
inspection in 53 
palpation m 56 
particular examination in 53 
percussion in 58 

examination in See Evaluation of 
examination of 53 
full face types of 413 
methods of closure 378 
seiruarcubr closure of 392 
surg cal iebtion«b p to sar excision 56 
Deferred skm grafts See Grafts deferred 
DefonniUes 78 See also D agnosis cl mat ate 
gones tj-pes of 


Deb} transfer b> 241 
Dcb)ed flaps Sec Kbps 
Dcrangfjnerls dciimtion of 79 See also Tissues 
bccralions closure of 131 
ty^pcsof /9 

Dermatomes 73 Sec o/jo Atmamentana 
Dermopbst} Sec Lower cxiremil} cud Skin 
Dermopto^is See Face 
Diagnosis 77 See also Plastic surger> 
clmial ategones in “7 
pbstic "" 
physical 77 

segmental analysts in 91 
surgical thflcrcntials m '9 
tissue dvrangements in cuologic components 
S3 

tissue excesses in etiologic components S9 
(issue v-oids m etiologic components of SO 
Die( 178 5eeo/soBuTns diet in 
postoperative 1"S 

preoperauve 95 See also Treatment planning 
of 

Disahiltty evaluation See ippcrettremsl} 
Dissection See Tissues di«<ecuon of 
Donor area staging of 23a 
Donor sue 231 

closure of Bunnell s method 259 
Picks method 259 
preparation of 231 
Double chin 5eeNeck excesses of 
Dressings 167 See also Grafts as dressings 
biologic 17’ 
bicuBing of 271 
change of 1 4 
hygcncin 1"6 
curative purpose of 1 2 
functional purpose of 16 10 

hygienic purpose of 167 
mechanical purpose of 16 
pwloperative compbutions with 1 4 
purpose of 167 
as splints 177 
(faerspcutic purpose of 2 63 
types of 167 

wound imtation by See ounds irnlation of 
Dull dissection See Tissues dissection of 
Dupuytren s contracture See Hand 
Dura repairof Polythenein 662 
voida of use of pericranium in 6 0 

Ear 485 

absence of 5ee Ear voids of 
types in 493 

antihelixof reconstructions m SOI 
auditory canal of reconstructions in 508 
auditors meatus of reconstructions m 497 'OS 
bum deformity of 372 
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Ear — iConliuiicd) 
cauliflotterderangementof all 
congenitnl rests of S16 

construction of methods in 485 See also Re 
construction of 
deformities of 512 
derangements of 510 
excesses of 513 
helix of reconstruction m 501 
lobule of alO 
lopp) false See Secondarj 
primary 511 
secondary 513 
macrolia of SIS 

microtia 485 See also Zar voids of 
miscellaneous derangements of 513 
neoplasms of 516 
reconstruction of 4Sa 
cartilage in 491 
procedures in 495 
tantalum in 490 
timing in 497 

scaphaof reconstructions in 507 
tragus of reconstructions in 503 
voids of 485 

Ectropion Sec Lids Also Lips 
Elbow contracture of gradual extension m 532 
derangements of 530 
excesses of 534 

reconstruct on of gradual extension in SS2 
inanimate materials in 529 
voids of 528 

Electrical burns See Bums 
Elephantiasis See Lower extremiy Also Penis 
Entropion See Lids Also Lips 
Epicanthus See Lids 
£p spadias surger) of 
Cantwells method 650 
Thiersch s method 650 
\oungs method 651 
Esser graft See Grafts Esserinlaj 
Esthetic surgerj 423 See o/fe Surgery esthetic 
Estlander procedure See Stem Estlander Abbe 
Ether See Anesthesia 
Ethj 1 chloride See \nesthes a 
Ethjlene See Anesthesia 
Eversion See Skin closure of 
Excesses dvtinit on of 9 See also Tissues 
tj-pcs of "9 

Excisions closure of geometries in 410 

External auditory canal See Ear auditory canal 

Extrem ties See Upper and lower extremity 

Ejebrow See Orbit 

Eyelashes Sec Lids 

Eyelids See Lids 

Eye socket See Orb t 


Pace 615 

asymmetries of kinematic reconstruction in 
429 

carcinoma of 638 
carcinomatosis of 628 
clefts of 629 

congenital hemiatrophy of 627 
free fit grafting 627 
Lcxersmclhod 627 
Picks method 62* 
derangeinenls of 616 
dcrmoptosis of 632 
surgerv m 633 
excesses of 631 
functional evaluation of 415 
grafting of 412 
hemangioma of 623 
leontiasis ossea of 631 
resection of mandibles m 631 
resection of masseters in 63i 
lift See Face dcrmoptosis of 
lupus vulgaris of 629 
paralyssof 616 
DIair 8 method 61 
derma m 620 
fascia m 61 
Gillies method 620 
Gomoiu s method 620 
Jianus method 620 
masseter transplantation in 622 
Morestin s method 620 
muscle transplantation in 6’0 
nerve suture in 617 
postopcmtive care in 62J 
Schucssler s method 620 
sling operations m 423 61 
surgery m 617 
tantalum wire m 620 
pock marks of 629 
tumors of 5eeSalivar\ glands 
voids of 615 
Paaal bone See /aws 
Facial paralysis jeePace paralysis of 
Pacioplasty See Pace 
Fasaa I®S 
derangements of 198 
lacentfons of See Derangements ol 
voids of 199 

Pat See Tissues subcutaneous 
Feeding See Diet 
Fibrous tissue See Tissues 

Fiddlestnng contractures S t Scars fiddle 
string 

Fingers accidental amputation See P ngers loss 
of 

contractures of reconstruction m 54 
loss of replacement in 53 
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ringers — (Continued) 
loss of replacement m— (Con/miiecf) 

Bunnell method 539 
hj filleting- 539 
Gillies method aSS 
First aid IS^ 5ee o/ro Repair original 
Fistula oro-antral 733 Sie also Palate perfora 
tions of 

f-hps cleavage dissection in US 
delajed phvsiologj nf 18 
open pathologic phsstolog} of 19 22 
planning of 6S (Fig 25) 
transfer of 241 
l>'pcs pm-cushion 22 
fluids administration of m *hock 187 
Foot 6QQ 

derangements of 604 
cxces«csof 607 
giganti<m of great toe 607 
loss of great toe 600 
loasofheel 602 
loss of sole 6CH 
perforating ulcers of 6W 
voids of 600 
warts of 607 

Forearm derangements of 536 
excesses of 936 
voids of 534 
Forehead See Head 
Form utegoncs of 425 
esthetic 4’6 
and function 424 
interrcfationsfiip of 425 
kinematic 427 
prosthetic 426 

reconstruction of methods m 426 
Fractures (allhouih indexed as sric/i beeaiise of 
custom, they are aliocated ui the test 
under ' Derangements of the respects e 
Part) 

Frozen hand See Hand 

Full face graft 412 See also Grafts And Graft 
mg 

Full face grafting See Grafting 
Function relation of dressings to 170 


Ganglion See Hand 
Gelfoam use of 783 
CctWols M 2 See arid's apina 
GenitopIast> See Genitals 1/jo Knee 
Geometries categories of 386 
practical applications of 407 
problems m 386 
circular 403 
linear 386 
multilinear 392 


Geometnev — (Continued) 
problems in — (Continued) 
three dimensional 39'i 
postulates in 356 

Gians penis 653 c cfio I enis glan'ular void 
Gnaihoplasl> ^erjavvs 
Grafting abuse of 219 
full face methods in 414 
suipcal process in 4 19 
tnla> (echnic of 343 
Grafts Sie also \ecTognfis 
adhesion of to recipient site 157 
anatomic phvsiologic considerations of ’IS 
arterul 309 

vrtenal occlusion in 254 See also \cnous 
failure in grafts 
as biologic dressings IS 
biolog) of 24 

bletdng in tube detection of (authors 
method) 255 
bone 29/ 

bioph>-siolog} of 301 
enterja of succf s in 409 
fate of in rhmopla»tics 294 
tv-pcs of 303 

cadavatic See Necrohomografts 
calvarial mobilization of 306 
cartilage 292 

in car reconstruction See Ear 
homologous 296 
in mandibular rcltusion 691 
methods of imphntaiion 295 
shapiogof 287 
categonesof 219 
choice of criteria m 231 
factors in 230 

freetj-pes 223 5cc o/ro Chart So 4 
tubevs flap 227 5cca/ro Chart So 4 
classes of 215 

clav-icubr mobilization of 306 
closure of donor site 5cc Donor site 
compbcations in 5rc also Wounds complica 
lions m clinical (nad of 
operative 254 
postoperative 255 

composite 226 See alsoFig 107 p 221 
condition of 271 
contiguous mobilization of 246 
corneal 225 
cnlrssa ofstlection 2M 
deferred 274 
dermic 220 
mobilization of 236 
ph>siologic considerations in 22 
double peduncle mobilization of 248 
dressmgof timing in 177 
as dressings IS 
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Grafts — (Conliiiiieti) 
epidermic 210 

as dressings 1/2 i’ee a/ro Dressings 
fixation of 260 
mobilization of 231 

Essert>pe 6/6 5ec afro Grafts inlay lypt 
fascial 284 
guide for 285 
fat 2S1 

methods of dissection 282 
transportation of 482 483 
tubal (Picks method) 627 
tubing of 2S3 
fixation of basic 26S 
complementary 266 
methods in 260 
supplementarj, 266 
flap See Pedicle 
flap ratio 241 

free geometric thickness of 18 
indications for 267 
intenm care of 263 
microanatomic thickness of 18 
postoperative care of 2/0 
thickness of See Geometric and nucroana 
tomic thickness 
full face 412 
nature of problem 413 
origin of problem 412 
splinting in 415 
full thickness 220 
fixation of 261 
indications for 267 
mobil ration of 234 
functional appraisals of 223 
hematomas in prevention of 255 
historj of 215 5ee fl/ro Histor> 
homo 222 

ihac mobilization of 304 
mdications for 267 
infection of 253 
inspection of after dressing 271 
kiniang in prevention of 238 
micro anatomic levels of 217 218 
mobil ration of 234 See also Figs 109 110 
111 112 
mucosal 281 

multiple application of 272 
muscle 285 
myo 285 
nature of 215 
necrohomo t>pe of 16 17 
nerve 289 
homologous 291 
orgaoologic considerations 224 
other than skin 281 


Grafts — (Continued) 
pedicle 226 

advantages of pillowing 243 
contiguous 246 
double peduncle 248 
fixation of 265 
French 246 
indications for 268 
mobilization of 238 
pillowed 242 
postoperative care of 273 
peduncle closure of (Gillies method) 250 
phvsiologic considerations 16 
pillovvcd 242 
indications for 263 
mobilization of 242 
pinch (Divis) mobilization of 236 
pincushion (author s) 242 
mobilization of 242 
postoperative care of 270 
progress of 271 
refrigerated 27s 
md cations for 2 6 
rib mobilization of 305 
skin general considerations 2ia 

spht 220 

fixation of 260 
indications for 26 
mobibzalion of 231 
substitutes for 24 
tattoo ng of 276 
technic m 276 
tendon 286 
fate of 288 

thickness of geometric IS 
microanatomic 18 
tibial mobilization of 305 
transfer of 251 
by delay 241 
trappngof 251 
tube md cations for 26S 
mobilization of 2S0 
tubing of 230 
types of 228 
venous failure in 255 
valtzing of See Transfer of 
Z flaps 247 

Hair See Head galeaplasty 
transpbntation of 5te Scalp derangements of 

Hammock flap 248 5ee afro Grafts 

Handfs) 5ee 0/10 Fingers and Thumb 
avnilston of 339 
clefts of 536 
derangements of 543 
dorsum of reconstruction in (Pick s) 544 
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Hand (!>) — (CotiUnii d) 

Dupujirens coniracturc of 54S 
excesses of o58 
frozen 1)7)0 of 551 
ganglion of 560 

hngaige See Operating room language m 

pohdactylism of SaS 

tumors of 561 

voids of 55G 

webs of 53/ 

Harelip 5eeLips clefts of 
{lead 662 See clso Cranioplast\ 
comiwund injuries of 662 
frontal region reconstruction of 664 
reconstructions of See Cranioph«l\ 

Healing relationship of to dressing 1“2 See oho 
Dressings 
tosphsHag liS 
to sutures 155 
Helix See Ear helix of 

Hemangioma See also Scalp arid Oral Caviiv 
excesses of 
surgef) of 627 
treatment of 624 
planning m 624 
procedures in 625 
l)pesof 624 5ceo/joFaee 
Hemorrhage treatment of 5ec Wounds 
Hirsutism See Sl^m 
Histor) i See also Plastic surger) 

Histor) taking See Plastic surgery 
Homografls ice Crafts nccrohomo t\ pc 
‘Horse face See Maxilla fracture of 
Horsehair See Sutures 
Hospital See Armamenlaria 
Hump nose Sec \ose rhinok\phcctom> of 
Hjgiene 5cc a/jo Pbstic surger' h)gicnem and 
Dressings purpo<eof 
oral 166 

redressing 5ee Dressings change of 
skin 166 

H)'perplasia of cond'Ie 5cc Mandible cond'leof 
H>’pertrophic scars See Scars 
Hj-pospaias See Penis 
surger) of 

Bevans method 648 
Farmer s method 649 
Ombredanne s method 648 

Incisions 127 128 
abdotmnal 436 
allocation of 436 
beveled 131 

categories and types of 128 
correlation of with lacerations 129 
direct 132 


Incisions — (Continued) 
healing of rate in ISO 
Langcf s lines in 128 
of neck 5cc Neck incisions of 
pathologic ph)‘siolog) of 13 
relation to abdominal defects of 433 
surgical patholog) of 14 
1)7)03 of ire Incisions caicgones etc 
Instruments “2 See also Armamentaria 
Interim splinting Sec ‘'piinimg 
fniraon) fixaUon See Mandible Snetures of 
Invalid ph}stologic m bums 1~ 

Inversion Se Skin closure 

Jaws 6‘'2 Sec also Mand blc Maxilla and Ttm 
(loromandibular joint 

bone grafting of 5ci. Mand blc Also Maxilla 
voids of 

fractures of foreign bodies in 6 7 
injuries of categories in 6 2 
zonal fractures of o 2 699 
Joints transplantation of 1 

Knee 385 

region of dermoplast) m 385 

Laborator) examination See Patient examina 
uon of laborator) m 

Lacvrations See also Derangements Fascia Scalp 
Tissues etc 
closure of 404 403 
geometries in 40S 
correlation of With incisions 129 
Langers lines iee Incisions 
incisions of 386 398 399 
Lar>nx excision of reconstruction in "41 
self indicted 30 
Late results Sec Results 
Leg 583 See fl/ro Lower exlrcmit) 
circumference of reduction m 239 245 586 
congenital bands of 396 
contractures of 596 
derangements of 363 
dermoplast) of 239 245 SS6 
excesses of COO 

reconstruction of dermoplasly m 239 245 S8( 
ulcers of 39 

varicose ulcers of See Ulcers 
voids of 586 
Leonttasis ossca 5ec Face 
Lesions See Diagnosis clinical categones 
l)7)es of 78 
Lids 784 "90 
absence of 5ee\oids of 
cantha! derangements of "93 
canthal voids of 791 
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Lida — [Continued) 
coloboma of 792 
contractures of 793 
derangements of 793 
ectropion of /9S 796 
entropion of 795 796 
epicanthus of 798 
excesses of '98 
lo«s of See Voids of 
ptoses of 796 
redundmc> of 79S 
retraction of 797 
tumors of 793 
colds of v90 

methods of reconstruction m 792 
reconstruction m 790 
Lipectomj See Abdomen and Thigh 
Lips 708 

carcinoma of See Tumors of 
clefts of 711 
bilateral 715 

methods of reconstruction in 712 
Gronm McDonell 719 
Le Mesuner 720 
May 718 
Schultz 722 

commissural losses of 710 
derangements of 711 
ectropion of /22 
entropion of 722 
excesses of 724 
tumors of 726 
voids of 70S 

Lobule See Ear lobule of 

Local anesthesia See Anesthesia local 

Lop ear See Ear loppy 

Lower extremity 511 See aha anatomic sub 
dnistons such as Sacro ihac Thigh 
Foot etc 

derangements of 571 
elephantiasis of 571 

reconstruction o! Homan s method 572 
Kondoleon s method 572 
Mowlem s method 572 
Toth Barnes and Ross method of 572 
excesses of 571 
voids of 571 
Lupus vulgaris See Face 


Macrogingivac 73S 736 
Alacroglossia 735 736 
Macrophallus See Penis excesses of 
Macrostomia 724 
Macrotia See Ear macrotn of 
Malar zygomatic compound See Orbit malar 
zygomatic compound of 


Slantmaplasty See also Breasts reconstruction of 
Aufncht s method 465 
Biescnbcrger s method 462 
Gillies method 454 
Girards method 4a6 
Lexer Kraske s method 464 
Matiniacs method 470 
Passol s method 463 
Picks method 455 466 
Pousson s method 461 
Mammectomy 473 
skin defect after closure of 473 
Picks method 473 

Mandible 673 See also Temporomandibular joint 
bone grafting of calculations in 682 
timing in 677 

condyle of hyperplasia in 606 
cysts of 696 
derangements of 683 
excesses of 692 

fractures of 683 See also Derangements of 
external immobilization in 687 
general care in 685 
intra oral fixation m 637 
methods of Axation in 685 
ongmal care in 6S5 
splinting in 678 684 
tootb in line of 684 
loss of See \ oids of 

reconstruction of dental hygiene in 675 See 
also Preoperative management 
phases m 676 
retrusion of 690 

surgery of See Voids derangements and ex 
cesses of Afro Reconstruction of 
tumors of 696 
voids of 673 
bone grafts in 677 
regeneration m 6B3 
soft tissue injunes in 679 
treatment in 675 
Matfofilasty See Hand 
Maxilla 698 
derangements of 699 
excesses of 704 

fractures of 699 See oho DeransemeTUS of 
nature of 672 
skull fracture in "01 
treatment in 699 
tumors of 704 
voids of 693 

zonal fractures of 6"2 699 
MrlaniMnas See Skin 
Meloplasty See Cheeks 
Mental hygiene Plastic surgeo 
MetaJs as grafts 5ee Grafts substitutes for 
Microblcpharon 792 See also Lids 
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^Ilc^ogen^^ C^O 6tt' also Mandible, retrusion of, 
comciion of mclbods in 
MicrosJomii, 723 See also Lipa 
Microtia 5fe Ear, \oid» of 
Moulli 726 iff tifjo Lips ond Oral caMt> 
commissures of .Set Ln>s 
\oids of Sec Oral ci\itj 
Muscle, 109 

contu;>ion of See Mu«cle, deranRimenls of 
derangonents of 199 

lacerations of See Muscle derangements of 
\oid3 of, 199 

Xail> tnnsplnntation of See Lingers 
Xasopliarjnx atrc«iaof 734 
stenosis of 734 
Xecl, ?J9 
burns <?/, "42 
contractures of 741 
derangements of, 741 
excesses of 742 
incisions of, 744 
tumors of 743 
soid-sof 7J9 

Xccrohomografts 16 17 3cc ofru Grafts 
Needles, 158 See also Armamemaria iiwrf Plastic 
surgery 
Xerses, 199 
contusions of 199 
derangements of 199 
lacerations of, 109 
suture of, 200 
% Olds in 200 
Nipple, transferor 452 
S'llrous oxide See Anesthesia 
Xost, 747 

absence of See \ oid» of 
ala of, deformils in 761 
reconstructions of 754 
with ear grafts. 7S5 
alar nm of, rcMsions in 770 
apertures of, reconstruction of 749 
carcinoma of 5ee Tumors 
cartilaginous pyramid of reconstructions in 
779 

columella of, protruding ts pc 779 
reconstruction of 756 
deformit) of cleft lip Ij^pc "66 
devnaljon of, reconstruction in 761 
‘ duck, bill ’ tjpe of, 779 
excesses of, 774 

fracture of, late repair in 761 See also Ong 
inai repair in 

original repair in 760 Sec also Late repair 
in 

‘ hump nose ’ See Nose, rhinokj-phectomy of 
loss of 5ec Voids of 


Xese — { Coiifinued) 
methods of splinting 
Wair’s, 764 
Joseph's 764 
Picks 766 

reconstructions of. basic methods in. 747 
procedure in 747 
sup{x>rting tissues in, 750 
trans|>oriation of cartilaginous pjTamid in 
732 

rhinoksTiheetoms of, 774 
chisel ts saw m, 777 

saddle ’ deformuj of bone reconstruction m 
756 

septum of fractures in 762 
reconstructions in 755 
spfiflling of, 762 
ttpof hullious C}pe "79 
closure of excisions m. 767 
replacement of 752 
tumors of 781 
xoids of 747 

Number language Jlo 5« u/jo Operating room, 
language m 

Operating room See also Armamentaria 
decorum in 148 
language in 115 
Oral caviU, "OS 
derangements of 734 
c-Tcessejof 735 
tumors of "36 
s Olds of 726 
Orbit 7S4 

derangements of 786 
excesses of 789 

evebrow of derangements m 788 
excesses in, 789 
soldi in 786 
lining of 785 
loss of 5ce Voids of 

malar zsgomatic compound of fractures tn, 787 
• reconstructions of 7S4 

reconstruction of 786 See also Head frontal 
region 

bone in 784, 788 
cartilage in 784 785 
tumors of 790 
voids of, 784 
Orbi(oplast> See Orbit 
Original repair, 185 See also Repair 
Oro antral fistula See Fistula 
OropharsTix stenosis of, 734 
Oroplast> 5ec Oral ca\ it j ond Mouth 
Otoplasty See Ear 
Overcorrection 5fe Skin closure 
Oxjcel Use of, 783 5ce ofro Bone grafts 




824 


INDLX 


\ ol 1 Pigcs 1-432 


Ox>gen administration of m blood loss 187 
in shock 187 

Palate clefts of 726 
feeding in 732 
perforations of "32 

Paraffinoma See Pace excesses of and Perns 
Parotid 5eeSa!i\ar5 glands 
Parotid fistula of 478 Stc also Cheeks parotid 
fistula of 

tumors of 5ee Salivary glands 
Patient 5ec also Armamentaria 
examination of biopsy in 60 
laboratorj in 59 
physical al 
roentgen rajs in aO 

general condition of See Treatment planning 
of etc 

personality types 31 
a phjsiologic unit 26 
postoperative care 174 
management 166 
preoperative management 103 
preoperative preparation 106 a/ro Surgical 
field preparation of 
responsibilities of in surgerj 103 
treatment of in injury 1S6 See also Preopera 
tive management and burns 
treatment planning m See Treatment 
wounded S^■e^\ound» 

Pattern material 74 See also Armamentaria 
Pedoplastj See Foot 
Penis 642 
avulsions of 643 

carcinoma of 65/ 5«'f o/jo Excesses of 
corpora cavernosa of voids in 644 
derangements of 656 
elephantiasis of 65“ 
epispadias of 649 
surgery in 649 
excesses of 6S7 
glansular v oids ol 653 
reconstructions in 65S 
surgery in 653 
hypospadias of 646 
surgery in 647 
paraffinoma of 656 
tattooing of 657 
urethral voids of 646 
voids of 642 

Pentothal sodium Sec Anesthesia 
Pericranium use of in cranial injuries SeeDura 
Personality tj pes See Patient 
Phalloplasty See Penis 

Physical eiammation See Patient, examination of 
Physiologic considerations 13 See also Ihvsioi 
ogy 


Physiology 13 
bums and 361 
tissue interdependence in 13 
Pinch grafts See Grafts 
Pincushion flap (authors) See Grafts pm 
cushion 

Ihnningthc treatment Sei Treatment planning 
of 

Plasma dosage of 187 
Plastic surgeon 9a 
qualifications of 6s 

Plastic suigery See also Plastic surgeon 
congenita! defects correction of 36 
cnminaUty and appearance See Criminality 
plastic surgery in 
diagnosis in 7S 
history form 47 
history of 3 
history taking 46 
hospilab and 69 
hvgienein 177 
biDitations of 43 

mental hvgicnc and 30 37 Jee o/jo Criminality 
needles in 72 
nurses in 6S 
risks ID 96 

scope and limitations 35 
specialty of 43 

traumatic defects correction of 36 
war wounded rehabilitation of 40 
Pock marks See Face 
Polydactylism 5ec Hands polydactyhsm of 
Poly ibene nature of 662 
use of See Cranioplasty 

Poslopcntive complications See Complications 
Also Woundi 

Postoperative management See Patient 
Preraoxilla removal of 04 See also Cleft Palate 
Preoperative management See Patient preopera 
Uve management 

Preoperative preparation See Pvtient preopera 
live preparation 

Procedure choice of 99 See Treatment planning 
of etc 

cond tions in 09 
pro tempore 10’ 

Prognathism 692 See also Alandible excesses of 
correction of methods in 694 
Ptosis Ultra abdominal See Abdomen ptoses in 

Radiodcrmatitis 5ce Skin irradiation injury of 
Reapient sites 26S 
ai^sion of graft to See Grafts 
categoncs of 269 
preparation of 269 

Reconstruction types of 426 See also form 
Refrigerated grafts 5ce Grafts 
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RclrigenUon See Anesthesia refrigeration 
Repair original 1S5 
definition of ISS 
ideal tn 211 

Results See also Treatment planning of etc 
late 10 1 

Rhinof.>'pKcclom> Sec No«c 
Rhinophjma SI 5feaff(»No<c excesses of 
RhmoplastN Sec \o«c reconstruction of 


Sacro-ihac trochanteric region (SIT) derange- 
ments of S 9 
excesses of 5S0 
^OIds of 5/S 

Saddle no'c iee'Nose saddle dcformii> of 
Salisary ghnds tumors of 636 
Scalp See olso Ga\tapba^> 
asulsionof 66" 5ee afro \ oids of 
full thichncss shm graft in 66S 
replacement of original tissue in 66s 
derangements of 669 
excesses of 6*0 
hemangioma of 6*0 
tumors of 6 0 
>oidsof 667 

Scapha See Ear scapha of 
Sars atrophic 316 
decapitation of 334 
epidcmiic 316 
excision of 326 
ingrafting in 334 
pbnningin 323 
postoperatue care in 336 
reconstruction in 33? 
total 327 
fiddlestnng 130 
hjTKrtrophic 31S 
causes of 133 

intra abdominal. See Abdomen adhesions in 
nature of 314 
neoplastic 321 
phj-sical therapj in 322 
relationship to surg cal defect See Defects 
reraoi’al of indications for 323 
revision of 324 
surgery of 314 
donts m 323 
surgical defect in 330 331 
surgical management of m bums 368 See also 
Bums 

transection of 332 
freegrafting m 333 
Opes of 316 
Mdnerability of 96 
Septum See Nose septum of 
^errnn dosage of 187 


Sharp dissection See Tissues d sseclion of 
ShcKk 109 
inmar> 186 
sccondjfi 2S6 
treatment of IS 
don Is m ISS 
principles in IS 
Shoulder derangements of 52a 
excesses of 526 
\odsof 522 
Silk See Sutures 
Skeloplaslx 5c(r Lower cxtrcmiu 
Skin 801 

abrasions of 193 803 
axulston of 801 
surgcr> m SOI 
ifcatmcnt m 19s 
types©? £01 

brassiire 459 See also Dreast methods of 
reconstruction 
bums of See Rums 

closure of 141 See also Wounds and Repair 
onginal 

b> adhesion 142 
coagulum contact method in la4 
b> coaptation 146 
by coirctitJon 144 
eicrsion in 161 
inversion in 161 
melhotbin 142 
overcorrection in 16l 
contusion of SOs 
derangements of 192 SOa 
repair m 192 

edges management of 133 
protection of 133 

relationship of thickness to sulunng 160 
examination of micro inspection m a2 
excesses of SIO 
glues Sec Sphnts 
hirsutism of 810 
h}gicQe SeeHigiene 
irradiation injury of S09 
repair in 810 
lacerations of 194 

geometnes in 194 (Fig 87) See also Geo 
metrics 
losses of 1 96 
melanomas of 810 
management in 812 
qualtyof relation to heabng 95 
repair of 192 
scars of See Scars 
taltoosof 193 
timbre of 51 

tumors of 810 5« Excesses — false 
idcentions of 194 802 
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Skin — (CofititiiifJ) 

vitnmma and 5?e Treatment planning of vifi 
mins m 

voids of 195 801 
weight of 224 

Soap and water preoperalive use of See Surgical 
field preparation of 

Spinal mesthcsn Sec Anesthesia spinal and block 
Splinting 413 See nfso Sutures 
compound 341 
conditional 344 
interim t> pc 99 

material 75 See also Armamentaria 
planning of 98 
postoperative 63 

of specific parts See Sec 3 Abdomen Breasts 
Genitals Jaws etc 
supplemcntarj 181 
tnal 107 

Splints 418 See also Sutures and Dressings pur 
pose of 

anatomic See Splints orthopedic 
categories of 338 
d>namic See Splints kinematic 
esthetic 339 

formative See Splints esthetic 

functional See Sphnts prosthetic 

kinematic 341 

material for 75 342 

orthopedic 339 

prosthetic 339 

and splinting 338 

trial of 107 

hTies of 339 

Statistics keeping of ISl See also Histor) 
taking of 

Stem Estlander Abbe procedure "10 "12 /92 
Stumps See also Thigh 
revnsion of See Thigh slumps of revision in 
Subcutaneous (issues See Tissues 
Submaxillary glands tumors of See Salivarv 
glands 

Surgeon See also Annamentaria 
ability of 100 

as architect 93 See also Armamentaria 
condition of Sec Treatment planning of etc 
as instrument in operation Sec Armamentaria 
Surgery art of 423 
cmeplastic See Upper CTtrcmity 
definition of 109 

esthetic 423 See also Form and Function 
application of 430 
limitations of 42S 
tvpes of 4’6 
form and function in 424 
as trauma See Trauma surgery as 


Surgical field preoperatiie preparation of 106 
preparation of 110 

Surgical geometries 377 See also Geometries 
Surgical junk 315 

Surgical plan activation of See Treatment plan 
ning of etc 

Surgical trauma See Trauma surgery as 
Surgical wounds SceAlounds 
Sutures ideal placement of 159 160 
interrupted vs continuous 160 
removal of ISO 
anesthesia in IS] 
splinting function of 152 342 
types of 132 

Suturing IS’ See also Sutures and Skin closure ‘ 
methods of Is 
splinting and 152 
technic of 15/ 

Symblepharon 58 See also Zyc 

Tantalum the of Sie reconstruction of Hwrfcr 
/Midomen Cheek Ear Ejircmilits Face 
Head Jans Nose Orbit 
Tattooing of grafts See Grafts 
Tattoos See ^kin 

Temporomandibular joint ankylosis of 689 
subluxation of 6S8 

Therapy See Dressings therapeutic purjiose of 
Thigh derangements of 583 
excesses of 583 
lipectomy of S3 

perforating wounds of dermoplasty in S85 
stumps of revision in 532 
voids of 580 

Thumb lossof Bunnells phvsiotogic replacement 
m 54 1 

methods of reconstruction m 541 
Thyroglossai cvsl Vec Neck excesses of false 
Tissue cost 96 

Tissue derangements See Derangements t/nder 
specific parts Also Diagnos s 
surgeo of 

Tissue excesses See also Excesses tinder sp afe 
parts and Diagnosis 
Tissue nsk 96 9S 

Tissues circulation in effect of surgerv on 97 
dissection of 133 
fibrous effect upon contour 164 
signs of trauma in 138 
subcutaneous 19 
contusions of 19< 
derangements of lO" 
voids in 198 

surgical nsk in 5ee Tissue ri«k 
timbre of 98 

transplantation of biophv siologv m 16 
from cadavers 5ee Necrohomografl' 
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Ti^uis — (Cotitinucd) 

tran phntalion of hiophj-sioloc) in — (Cant ) 
physiologic considcraiions in IJ 
problems in 406 

trauma See Tissues signs of trailtna m 
voids 5ecafro\oids undir specific pwls Also 
Diagnosis tissue voids m 
vulnerability of d6 97 

Toe See Fool loss of great toe of 
giganli«mof 5eeIoot 

Tongue carcinoma of 736 

Tonguelie 733 

Tracheotomy incisions in 132 5eefl/i(»\cck 
repair of 741 

Tragus See Ear Irajrus of 

Trauma 1 3 
implications of 13 
lilc'ignsof 1S5 
signs of 156 
surgery as 13 109 
acute signs of 16 
bte signs of 16 
in repair 177 
suturing as la? Is? 

Traumatic defects correction of See I lastic sur 
gerj 

Treatment planning of 93 
choice of procedure m 99 
late results in 101 
patient m Oa 

patients general condition in 103 
splinting in See Splinting 
surgeon s condition m 103 
surgical geometries in See Geometries 
tissues in 96 
Mfimins m 104 

Tube graft See Grafts tubing of 
traps See Grafts trapping of 

Tuffier 202 

Tube vs flap See Grafts choice of 

Tuffier tube 202 

Tumors (tUlfioii^lt indexed as such because of 
custom they are allocated tu the text 
under Excesses false of the respec 
tne Part ) 

Tunnel flap 248 See Grafts 

Ulcer Sec also SWm ulcerations of 
decubital 3"4 

closure of metkod in (Picks) j?P 
Picks alternate method in 579 
MarjoLn s 362 367 

perforating of foot See Foot perforating ulcers 
of 

varicose 59S 
surgery of S99 

Ulcerations See Skin 


Upper arm dtrangemenfs of 528 Sec also Ippcc 
cxtrcmitv 
excesses of 528 
\oid>of 328 

Upper csiremiiy 518 Set also anatomic subdi 1 
sions such as Shoulder Hand etc 
cmematuation of methods in 320 
cinepListic surgery of 520 
cinepiasty of 3l9 
derangements of 522 
disability evaluation of 562 
Slocum s method in S65 
edema of (generalized) 522 
excesses of 522 
voidsof 319 

Volkmanns contracture of 3>0 
Lnnophsly 5re Palate clefts of 
Lreihn See Penis 

\agina 657 

absence of See Aircsia of 
surgery in 657 
derangements of 659 
excesses of 639 
prolapse of 639 
voids of 657 
Vaginoplasty Jee Vagina 
Varicose ulcers See Ulcers 
Vitallium Use of Sec Abdomen Extremities 
Head Jaws and Orbit 
Vitamins See Treatment planning of etc 
Voids definition of ‘9 Sec a/jo Tissues 
types of '9 

\olkmann« contracture See Upper extremity 

War plastic surgery in 40 
rehabilitation of wounded See Plastic surgery 
vvouniL See Wounds treatment of Churchill 
principles 
Warts See Foot 
Webs See Axilla and Hand 
VV*ho[e blood administration of in shock IS" 
Wolflsiaw 424 
VVoundfs) asepsis in 188 
bums as 360 

closure of 191 See o/ro Skin closure 
biologic vs anatomic in 192 
fatty tissue and 163 See also Repair ong 
inal 

h)^/ene of in redressing J 76 
ideal I36 
complex 205 
d^mtion of 2O3 
repair of 205 
cCKnpIications m I13 
cboical triad of (authors) 176 
granulating graftingof 270 
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\\ound{s ) — (.Contmu d) 
hemorrhage in 18S 
mspeclion of 189 
irrigation of 188 

irritation of by chemicals 170 See also Pa 
tient preoperatne preparation 
by dressings 163 
onginal management of ISa 
ph>s ologic toilette in 188 
repair of 190 
surgical closure of 140 
to lette (surgical) in 110 
treatment of 188 


\Vound(s) — (Cotilititied) 
treatment of — {Coutinued) 

Churchill principles 209 
as two stage procedure 207 

\ ravs in hemangiomas See Hemangioma treat 
merit of 

Z flaps Set Grafts 
Zonal fractures See Jaws 
Z plasty 324 See also Gcometr cs 
geometric bas s of 387 
geometries of 393 
pattemsin 390 391 



